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THE BUSINESS SITUATION IN REVIEW. 
By Newton Sharp. 


O obtain the best possible insight into present conditions of 
trade and finance, and to obtain the most accurate estimate of 
the future, it is necessary to examine all of the many factors 

contributing to their development. <A review of the past and an out- 
look into the future disclose many points that are good, some that are 
doubtful, and a few that are distinctly unfavorable. It is cheering, 
however, to be able to declare that at the present time the factors 
working for good outnuniber by far those which may be viewed with 
concern, and the trend of the doubtful ones is also favorable. It must 
be remembered, however, that, before we can attain a high level of 
prosperity, there are many matters to be adjusted ; others which must 
pass from a state of doubt to one of certainty ; and still others which 
must be corrected by human energy and ability. The period of de- 
pression through which the country has passed is too fresh in men’s 
memory to enable them to proceed with decision and confidence. But 
credit is being restored, and confidence is growing everywhere. That 
is the chief and most important change in the situation. It only re- 
mains that their growth should be unchecked for the improvement be- 
gun this year to lead to a degree of prosperity to which the country 
has been a stranger for more than a decade. 

It is necessary to revert to the execution of the bond contract be- 
tween the secretary of the treasury and the Morgan-Belmont syndicate 
in order to attain a clear view of the situation. It is evident that the 
remarkable change which followed the making of that contract was 
due, primarily, to the restoration of confidence in the stability of the 
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government finances, and it is to be noted that it was not until the ad- 
journment of congress that the stock market, which is always first to 
reflect an approaching change in conditions, began the wonderful ad- 
vance which apparently has as yet by no means culminated. That the 
improvement in securities was due almost entirely to restored confi- 
dence and credit is clearly shown by the fact that at that time there 
was almost nothing else to justify an advance in the market. Business 
was at its lowest depth of depression, and showed scarcely asign of re- 
covery ; railroad earnings showed constant and heavy decreases, with 
no apparent chance of improvement. It was idle to talk about the 
crops at that time, not only on account of the season, but because the 
low prices obtaining for all of the country’s staple products tended to 
induce farmers to plant as little as possible. Since that time innum- 
erable developments have taken place, which not only justify the course 
of the stock market, but which, if continued along their present lines, 
would also justify a greater augmentation of values. An estimate of 
the probable course of stock prices, to be correct, must also be an es- 
timate of those matters which determine the prosperity of the country. 
The revival of credit and confidence has found a wonderful reflection, 
not only in the value of securities, but in a revival of trade ; and it is 
not too much to say that the rise in the prices of staple products and of 
metals may to a great extent be referred to the same cause. 

Those matters, then, about which as definite information as possi- 
ble must be obtained are as follows : first, the crops ; then the general 
trade situation as it is, and its probable development and expansion. 
Our foreign trade relations as reflected in the rates of exchange must 
be duly considered ; the re-organization and the management of our 
great semi-public corporations must be taken into account ; and, last of 
all, the political outlook needs to be carefully weighed. Definite 
knowledge of the crops should be had certainly within the next 15 
days. So much depends onan at least fair harvest that it would perhaps 
be wise to postpone a consideration of the present and future state of 
trade and finance until exact information is had concerning it ; but at 
this time the cheerful crop outlook is one of the distinctly favorable 
features of the situation, and it ought to be remembered that, even ad- 
mitting a somewhat smaller yield of wheat and cotton than last year, the 
higher prices the country will obtain for both of these staples will more 
than offset the loss to the country at large through the decreased yields. 

The Government crop report published on the roth of August 
showed conditions such as had been generally expected, except that 
the percentage for cotton, 77.9, was considerably below speculative 
calculations. The showing for corn and wheat was about what had 
been expected. Estimates based on those figures indicate the enor- 
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mous yield of about 2,390,000,a00 bu. of corn. The wheat yield, 
including both spring and winter crops, was estimated from the show- 
ing at 396,000,000 bu., of which the spring crop will furnish about 
168,000,000 bu. The low percentage for cotton as indicated in the 
report sets forth a yield of about 7,500,000 bales. 

Ever since the formation of the bond syndicate sterling exchange 
has ruled at rates which, during the past few years, have been coin- 
cident with heavy shipments of gold to Europe. This tendency has 
been interrupted only once, and then for a brief time. Our position 
as a debtor country is familiar to every thinker. It would be difficult 
to estimate the debt of this country to Europe, representing foreign 
capital invested here in railroads, innumerable corporations of other 
kinds, municipal securities, business, and the open money market. 
The foreign exchanges at a given time represent the difference between 
a normally favorable trade balance on the one hand, and, on the other, 
the settlement of the interest, dividends, and profits on our foreign 
debt, and such other obligations as tourists’ expenses and freight 
charges. Broadly speaking, then, an export or import movement ot 
gold reflects the inward or outward flow of foreign capital. Prior to 
the formation of the bond contract, there was a constant withdrawal 
of foreign capital and a steady liquidation of securities owned by for- 
eigners which threatened an almost immediate suspension of gold pay- 
ments by the United States government. Since that time, while this 
process, in bulk, has béen no longer continued, the situation has been 
but little relieved by foreign capital, and Europe has shown little other 
favorable interest in our securities than that undertaken on the bull 
side of the stock market. As it seems probable that the country will 
have a smaller available surplus of wheat and cotton for export than 
usual, it would appear that no relief can come to the exchange market 
other than from a revival of European confidence in our securities. 

Several banking and commercial houses not included in the syn- 
dicate or obligated by its provisions have, since the middle of July, 
been shippers of gold either in settlement of their foreign obligations 
or to make the profit possible through selling bills at the prevailing 
rates and shipping the actual gold against their sales. It is under- 
stood that the syndicate members will not themselves ship gold during 
the life of the bond contract. By assumption the contract runs until 
October 1. The backward condition of the grain and cotton crops 
results in a diminished supply of the usual features of exchange, and, 
beyond the purchases from time to time of gilt-edged bonds, the ex- 
change market has not been relieved by European takings of our se- 
curities. At this writing the shipments of gold on this movement 
aggregate about $14,000,000. Of this amount the treasury has lost 
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all except about $500,000. Out of their surplus holdings collected 
at the formation of the syndicate and since, the syndicate managers have 
reimbursed the treasury about 50 per cent. of the loss through the gold 
shipments. ‘The question of a further strengthening of the gold re- 
serve through another issue of bonds is not an imminent one. At 
the same time, as long as the government revenues run behind the 
expenditures, as at present, and as long as the government remains in 
the position of a quasi bank without the powers of a bank, the foreign 
exchanges will be a disturbing factor. , 

This distrust seems to be referable to two matters: First, the poli- 
tical outlook, as viewed from a foreign standpoint ; and, second, the 
reckless mismanagement of our corporations, which has resulted in the 
periodic, partial, or complete collapses of companies like the Atchison, 
the Erie, the Northern Pacific, the Reading, the Union Pacific, and 
the Norfolk & Western, in all of which companies European capital is 
largely involved. ‘The bankruptcies of these companies, deplorable in 
themselves, have served to direct foreign attention to the manner in 
which our great corporations are mismanaged,—a mild term for the 
policy which allows some minor subordinate officials to precipitate 
and conduct wars of rates, simply that they may be able to return to 
the board of directors superficially favorable traffic returns. In any 
other line of business a man who conducted his business at a constant 
loss would be called a fool, and would be taken charge of by his 
friends ; yet, to put the matter in a homely way, that is just what a 
large number of the railroad companies of the country are doing at the 
present time, and the same policy appears to be in favor among an- 
other group of corporations of tremendous influence,—namely, the 
anthracite coal producing and carrying railroads. Foreign advices 
and newspapers show that public opinion abroad is thoroughly roused 
on this subject, and it is idle to expect a renewal of European interest 
in our securities until an end is put to this discreditable business. 

The political outlook, however, is assuming a more favorable turn. 
The action of the new congress on the currency and silver questions 
will have a powerful influence on foreign sentiment,—an influence so 
powerful, in fact, that it may enable the country to take strides ahead 
which will make such measure of improvement as it has enjoyed seem 
trifling. Hard work is being done, both by the advocates of sound 
currency and the heretics. The battle seems to be on the side of 
the just. 

In taking up the general business situation and its outlook, we find 
that, as in the financial situation also, there are signs of various and 
varying kinds, but that the drift is towards betterment. At the present 
time the only unfavorable features are those which might be explained 
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away on account of the season of the year, or which are the result of 
apprehensions concerning either legislative possibilities or questions 
affecting the currency. ‘The tariff revision of 1893 taught this genera- 
tion a lesson of which many were entirely ignorant,—that, regardless 
of the equities of the changes made, a derangement of business is 
almost certain to accompany the process of effecting those changes. 
Since the next congress will not be in sympathy with the executive of 
the nation, we shall probably enjoy a relief from further meddling with 
the tariff, and all that business requires is to be let alone. ‘The political 
complexion of congress makes it quite certain that no extreme changes 
will be made in our currency system. For these reasons business and 
finance seem assured of a comparatively long period of freedom from 
legislative interference, and discussion concerning them may proceed 
without taking undue account of their influence. 

By far the most important and significant feature in the general 
situation is furnished by the wonderful revival in the iron and steel 
trade. The advance, which began in pig iron, has now spread to all the 
forms in which iron and steel are manufactured for use, and the general 
advances are sustained by an activity which is only interrupted as is the 
rising tide, each wave, on receding, being followed by another that breaks 
further up the beach. The most careful calculations can detect no 
material set-back to the growth of these industries for more than a year, 
and that this fact is appreciated by the largest manufacturers is shown by 
their willingness to place large orders, the fulfilment of which extends 
far into 1896. On the whole, the amount of business sustains a re- 
markable volume considering the heavy production, both of those mills 
which continued in operation during the business depression and of the 
many that have started up since. The orders forsteel rails, for instance, 
for the first half of the year, aggregate 713,000 tons, against 502,000 
tons for the same period of last year,—an increase of over 40 percent. 
The same ratio of gain is seen in many other industries. As was so 
ably pointed out by Mr. Edward Atkinson in his article entitled ‘‘ The 
Signs of the Times’’ in the August number of this magazine, few peo- 
ple yet comprehend that the iron and steel industry of this country is 
undergoing a wonderful transition, and one, it is safe to say, that in- 
volves the ultimate transfer of the paramount control of the production 
of iron and steel from Europe to this country. Mr. Atkinson estimated 
that during the next 5 years there will probably be at least 30,000 
miles of railroad constructed in this country. When it is considered 
that, in addition to this, the present mileage, which amounts to 180,- 
000, stands largely in need of repair and new equipment, it is difficult 
to see anything else than a most prolonged period of activity ahead, 
both for iron and steel, and, indeed, for all of the forms in which iron 
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is used. The measure of advance already attained, both in the crude 
and manufactured articles, has raised fears in some quarters that prices 
will attain a figure at which our mills will be brought into competition 
with those of England, and for that reason some critics deprecate any 
further advance from the present level of prices. We are not able to 
sympathize with this view. Unless the sober estimates prepared by 
Mr. Atkinson and collated from other sources are at fault, there is 
business enough in sight for everybody, and, as the present revival can- 
not be expected to continue indefinitely, it will be just as well if some 
part of the tremendous prospective demand should be filled from 
abroad. Otherwise, in so far as the enormous demand may be some- 
what spasmodic, it will only lead to the construction in this country 
of unnecessary plants, which later might find themselves unemployed 
when the next ebb tide of industry sets in. Observers all recognize 
that there are tides in trade as there are in the ocean ; the important 
fact to be recognized is that the tide has now turned, and is making 
for the flood level. 

The figures presented by the bank clearances for July are distinctly 
encouraging, and not less so because of the fact that perhaps some 
branches of trade contributed rather disproportionately to the total, 
since there is no more favorable feature of the general situation than 
that the spirit of improvement has spread from one line into another, 
lifting them all out of stagnation and leaving them on a better and 
healthier basis. ‘The average increase in clearances for July was 29.8 per 
cent., whereas the average for the whole year was only 16.1 per cent. 
Outside of New York the totals for the same periods were 21.7 per 
cent. and 10.3 per cent. It is to be remembered also that the month 
of July was not one of active speculation either in the stock or the 
cotton markets of New York. 

As showing the steady decline in business activity during the years 
1893-94, and the strong recovery of 1895, the following detailed 
record of clearing-house exchanges is full of significance : 


MAY. 
1893. 1894. 1895. 
432,500,000 352,600,000 417,145,000 
3,055, 500,000 2,09 3, 100,000 2,833,846,000 
Philadelphia........ 328,150,000 256,500,000 297,800,000 
Baltimore .......... 63, 700,000 59,500,000 58, 100,000 
New Orleans ....... 41,800,000 32,600,000 36,000,000 
109, 150,000 98,000,000 113,600,000 
461,100,000 378,500,000 430,100,000 
Cleveland.......... 25,600,000 19,400,000 23,800,000 
66,800,00:) 57,400,000 64.700,000 
29,500,000 21,800,000 14,400,000 
49,600,000 40,000,000 45,100,000 
San Francisco....... 69,700,000 60, 100,000 54,600,000 
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JUNE. 
1893. 1894. 1895. 
2,625,900,000 1,898,600,000 2,480,900,000 
Philadelphia. ....... 305,100,000 242,600,000 305,800,000 
Baltimore .......... 63,900,000 56,500,000 59,800,000 
New Orleans........ 33,700,000 28,000,000 4 31,800,000 
eee 377,500,000 357,900,000 385,000,000 
ee 23,900,000 20,900,000 23,900,000 
57,900,000 55,400,000 62,900,000 
Kansas City ........ 40,400,000 37,600,000 42, 300,000 
San Francisco....... 57,400,000 51,200,000 59,300,000 
JULY. 
1893. 1894. 1895. 
374,200,000 332,000,000 448,400,000 
2, 393,400,000 1,843,400,000 2,527, 300,000 
Philadelphia. ....... 280,700,000 250,200,000 305, 300,000 
60,850,000 60,600,000 64,000,000 
New Orleans........ 27,500,000 27,400,000 29,200,000 
82,600,000 87,500,000 103,400,000 
350,700,000 323,100,000 403,400,000 
Cleveland.......... 22,900,000 20,700,000 28, 300,000 
22, 300,000 19, 100,000 14, 300,000 
Meneses 27,400,000 36,000,000 41, 300,000 
San Francisco, ...... 49,900,000 45,600,000 58,900,000 


The inevitable conclusion remains that, allowing for the period of 
crop uncertainty, there is an improvement which has come to stay. 
It is an aphorism that business creates other business, just as a con- 
traction in any one line is reflected through all others. Taking the 
least enthusiastic view of the outlook, only the wilfully perverse will 
take any but a conservatively hopeful view of the country’s future. 

The object of this article has been to take a conservative view 
of the situation as it is and of the future as it will probably de- 
velop. We repeat that the corner-stone of the change in the average 
condition of the country during this year has been the restoration of 
credit. It is clear that unwise legislation or a turn in the political sit- 
uation, which, fortunately, there is now little reason to fear, may undo 
all that has been already accomplished. The era is distinctly one of 
regeneration ; the building and re-building noticeable in all lines of 
trade and finance are simply the result of revived credit and confidence. 
They are in the sharpest contrast to the failures, corporate bankrupt- 
cies, and general disintegration of the past few years. We believe 
that, however tiresome the reiteration of the idea may be, the future 
depends on the common sense of the country,—its common sense 
commercially, financially, and politically. These matters are not to be 
considered apart, and it behooves every individual to use his personal 
influence with his neighbor in the line of proper thought. 
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THE EMANCIPATION OF LABOR BY MACHI- 
NERY. 


By A. £. Outerbridge, Jr. 


HEN Adam Smith published in 1776 ‘‘ The Wealth of Na- 
tions,’’ a book which is still regarded as a sort of gospel of 
political economy, the education, environment, and gen- 

eral condition of the laboring classes was radically different from those 
of the present day. Very many of the most important trades and pro- 
fessions were not then in existence, and the educational influence of 
machinery had scarcely more than touched the intellect of the artisan 
with its quickening impulse. Yet we find that modern writers con- 
tinue to apply the creed of Adam Smith to social conditions of to-day, 
which are as far removed from those existing in England a century 
ago as the present civilization of the United States is in advance of 
that of China. 

A student of industrial sociology who approaches the study of the 
mutual relations of employer and employee, having the advantage of 
some practical experience in the workshop and of daily contact with 
workingmen engaged in mechanical or other occupations requiring 
skill, is impressed with the fact that the best-known authors—those 
whose tenets are the most universally accepted—have been, as a rule, 
college professors and scholastics whose knowledge and _ intellectual 
acumen, though profound, are altogether theoretical. Such writers 
are prone to formulate theories which too often have but scant founda- 
tion in fact, and reveal the lack of personal experience from the opera- 
tive’s standpoint ; they are apt to accept dogmas of their predecessors 
without question, and thus they continue to promulgate obsolete fal- 
lacies. 

The doctrines of social economics are not to be accepted on faith, 
nor are they founded on faith ; and they are necessarily subject to con- 
tinual revision in order to adapt them to changing conditions. 

In Adam Smith’s day the proportion of operatives who were intel- 
lectually in touch with current events, beyond the mere routine of 
‘* days’ work’’ and narrow sphere of daily existence, was infinitesi- 
mally small. At the present time the general diffusion of knowledge, 
through free education in the public schools, the wonderful digest of 
the world’s events in the daily papers, and the general dissemination 
of elementary science by cheap magazines, has percolated down to al- 
most the lowest stratum of the wage-earning class. The affairs of the 
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nations are intelligently discussed at dinner-time, in the lodge, and 
wherever workingmen congregate.* 

In great political crises the wage-earners in this country form a 
‘*court of last appeal,’’ in which the intelligent jury may, as a rule, 
be depended upon to decide important questions in a thqroughly com- 
prehensive manner 

Those who were privileged to listen to a farewell address on 
Social Conditions in England,’’ delivered in Philadelphia last 
spring by Professor W. Hudson Shaw, of Balliol College, Oxford, who 
has been lecturing during the past two winters in this country in the 
University Extension Course, obtained much valuable, though painful, 
information regarding a condition of labor-unrest in England, which 
presents strong points of contrast to the intellectual, social, moral, and 
physical condition of the working-people of this country. 

In the course of this address the speaker exhibited a book called 
‘« Merrie England,’’ written by a journalist named Robert Blatchford, 
regarding which the following remarkable statement was made, the 
quotation being given from memory ; ‘‘ Before I left England 600,000 
copies of this book were sold, and before I return I believe that a 
million copies will have been sold to working-people. Each copy has 
been carefully studied by not less than five persons, and we thus esti- 
mate that five million working-people have now read and accepted the 
doctrines of Robert Blatchford. Yet the ruling classes of England 
to-day are so far from being in touch with the state of things as they 
exist among the masses that they know nothing of this movement, 
which is destined to create vast changes in the complexion of social 
and political affairs in England in the near future. Lord Rosebery, 
until a recent period, had not even heard of this book.’’ 

Since Prof. Shaw’s return to England, Lord Rosebery’s adminis- 
tration has been overthrown, and the statement has been noticed in 
print that more than a million copies of ‘‘ Merrie England’’ have 
been sold, the present price of the book being one penny ! 

Curiosity induced me to purchase a copy of this book, then un- 
known in America, though it has recently found its way across the water 
and is reprinted in cheap form for popular distribution. It is remarkable 


- for its vigorous style, being often dramatic, but it is calculated to do 


much harm to the workingman, though, fortunately, the social condi- 
tion of the wage-earning class in this country is not such as to nourish 
such seeds of discontent. 


* “ The educational influence upon the operative of daily contact with machinery is, in 
my judgment, a potent one, enlarging his mental horizon, giving him more accurate percep- 
tions of the true relations of parts and fitness of things, and elevating him intellectually 
above the average plane of the former handicraftsman.’’—‘‘ The Educational Influence of 
Machinery.” ENGINEERING MAGAZINE, May, 1895. 
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It consists of a series of letters addressed to a supposititious 
‘* John Smith,’’ a weaver of Oldham, who is taken as the represent- 
ative of the working-class in England. The utter hopelessness and 
misery, depicted in these letters, of the workingman’s life in that 
country cannot fail, whether true or false, to arouse the slumbering 
fires of discontent in the minds of those to whom the letters are ad- 
dressed. ‘‘ The factory system,’’ ‘‘ the private ownership of land,’’ 
‘the capitalistic press,’’ ‘‘the parliament of landlords,’’ and other 
‘*wrongs’’ too numerous to mention are inveighed against in powerful 
language. 

Then, by way of contrast, a socialistic Utopia is pictured to the 
weaver’s bewildered brain, in which beautiful fields, woods, gardens, 
cattle, streams, birds, and flowers abound, and the writer says: ‘*‘ You 
know that all these things are well worth having, and that none of 
them exist side by side with the factory system. . . . I despise the 
factory system, and denounce it as a hideous, futile, and false thing. 

Rent, interest, private ownership, machinery, and competition 
are all instruments in the hands of the capitalist, and with those instru- 
ments he compels the worker to give up nearly all his earnings 
in return for permission to work.’”’ 

Here we have the whole economic teaching of the book embodied 
in a few sentences: the capitalists—that is to say, the employers—are 
robbers ; the factory and the machinery in it are mere instruments of  ¢ 
: robbery ; and the only means of escape for the wage-earners is to vote 
1) for the socialistic ideal, wherein the State would be the sole proprietor 

and employer. The effects of such teaching are seen plainly in the 
pronounced socialistic organization and tendency of the London 
county council; in the dogged opposition of the English trades unions 
to the introduction of improved machinery and improved methods of 
production ; and in Mr. Herbert Spencer’s recent cabled declaration 
that he regarded ‘‘ the advent of socialism as the greatest calamity that 
has ever befallen the human race.’’ Ina word, as the result of false 
teaching, the industrial population of England seems to be setting its 
a face squarely against progress. 
. It is now admitted that the introduction of machinery has proved 
beneficial to the wage-earning class, and the fear that the substitution 
of machinery for human toil would prove disastrous to wage-workers 
has been disproved. Yet, in spite of this, no longer ago than 1877 { 
the University of Cambridge, England, awarded the ‘‘ Cobden prize’’ 
(£60) to J. S. Nicholson, B. A., for an essay on ‘‘ The Effects of 
Machinery on Wages,’’ in which the author italicizes the phrase, 
‘* Machinery of itself does not tend to develop the mind,’’ and again 
says: ‘‘It is clear that the use of machines, though apparently labor- 
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saving, often leads to an increase in the quantity of labor; negatively 
by not developing the mind, positively by doing harm to the body.’”’ 
Further, he quotes John Stuart Mill to the effect that ‘‘ labor-saving 
inventions have not lightened the toil of any human being ; they have 
only enabled a greater number to live the same life of drudgery and 
imprisonment.’’ ‘These references are given, not for the purpose of 
argument, but to show that scholarly writers often fail, through lack 
of practical knowledge, to perceive facts as they really exist. 

Costly experiments have been made in the mining regions of Penn- 
sylvania, and in some large industrial works in this country, during 
the past score of years, in the introduction of foreign ‘‘ pauper labor,’’ 
but I believe that the universal experience has been, at least in man- 
ufacturing industries, that ignorance is the most expensive element 
that can be introduced in the modern complex manufacturing system, 
and intelligence is again receiving due recognition. Several large 
steel and iron makers, bridge constructors, and others have testified 
that the result of this pauper labor experiment has proved that the 
comparatively high-priced, intelligent labor of English-speaking oper- 
atives is, in the end, far more economical than that of Huns, Poles, 
and other semi-civilized people who emigrated to this country in vast 
hordes some years ago for the purpose of supplanting native labor at 
low wages. The old adage that ‘‘ main strength and stupidity ’’ com- 
prise the working capital of the average workingman is no longer 
applicable, for the operative is not regarded as a mere machine, but 
as an intelligent being, whose business it is to control machines. 

Not only did the cost of errors in work and injury to machinery 
which were traced to the ignorance and stupidity of the pauper labor 
element outbalance the difference in wages paid formerly to educated 
workmen, but the labor strikes, lawlessness, and crime of all kinds, 
beginning with the ‘‘ Molly Maguire’’ reign of terror in the coal 
regions, were due largely to this foreign importation. ‘The interven- 
ing periods of depression in manufacturing have resulted in a general 
exodus of this disturbing element, and it is not likely that employers 
will again attempt to evade the contract-labor laws by subterfuges 
such as were believed to have been formerly adopted. The recent 


voluntary action of employers in raising wages is encouraging, not 


only as an evidence of returning prosperity, but as indicating a grow- 
ing appreciation on their part of the economy of fair wages and in- 
telligent service as compared with poor wages and ignorant labor. 
The emancipation of labor by machinery may now be conveniently 
considered under the following heads : 
1. Amelioration of exhausting toil. 
* 2. Intellectual and social elevation of wage-earners. 
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3. ‘The influence of machinery on the future relations of capital 
and labor. 

The examples which might be given to illustrate the first proposi- 
tion are so numerous and self-evident that the reader may readily sup- 
ply a long list from personal observation. One of the interesting 
proofs of the lightening of toil by the aid of machinery is found in 
the constantly enlarging sphere of labor being opened to self support- 
ing women, and the prediction is here made that within the next 
quarter of a century the ranks of the mechanic will be largely aug- 
mented by women. Already many of the newer industries, such as 
the manufacture of incandescent electric lamps, are practically in the 
hands of women. In every field where women have entered they 
have proved themselves apt scholars and expert workers, so that the 
prejudice which formerly excluded them from many trades is fast 
dying out. No more convincing proof that ‘‘ main strength and stu- 
pidity’’ are giving way to manual dexterity and mental activity as the 
working capital of the wage-earner could be adduced than this.* 

The once familiar outcry that the sewing machine would deprive 
the poor seamstress of her means of subsistence, and that it was there- 
fore ‘‘a criminal invention,’’ still lingers as a memory in the minds 
of many who have lived to see far different practical results therefrom. 

Statistics show that the number of women to whom the sewing 
machine gives occupation to-day is vastly greater than the number 
who formerly gained a precarious livelihood with the needle, or who 
could obtain similar work now under old conditions. 

Contrast the ‘‘ work-a-day’’ clothes and simply-made ‘‘ Sunday- 
go-to-meetin’ ’’ garments of the people of a century ago with the won- 
derful variety and complexity of finery comprising the holiday attire, 
and, indeed, the every-day wearing apparel, of those of a similar class 
to-day. If it is true, as stated, that one sewing machine operated by 
one woman will do the work of ten hand-sewers, it is no less true that 
the modern woman possesses ten times as many garments as her sister 
of aformer age, and each garment displays ten times as much machine- 
sewed work upon it. 

If you examine the quaint hand-made costumes of dames of high 
degree of the revolutionary period, which are carefully preserved in 
glass cases in old ‘‘ Independence Hall’’ in Philadelphia, you will 
see that this statement is literally true. We have thus shown an 
enormous actual increase of sewing work fer capita, rendered possible 
by the machine. 

If we should extend this inquiry farther, we would perceive a still 


*According to the last census, the number of women, engaged in various trades‘and 
occupations in the United States increased during the decade 1880-1890 over 250 per cent. 
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wider opening of the doors of labor to women through the sewing 
machine ; in textile decoration and in almost every department of 
household art and luxury we can trace its influence. 

The sewing woman has reaped the benefit of this expansion of 
opportunity for remunerative employment and improvement of methods 
of work ; the plaintive ‘* Song of the Shirt’’ has not such general ap- 
plication as of old ; the pathos of self-sacrificing labor, often continued 
into the small hours of the night, has been in large measure relieved 
by organiz&tion of such labor under proper regulations ; so that (ex- 
cepting the criminal ‘‘sweat-shop system,’’ conducted by foreigners 
in cellars and obscure tenements) the sewing machine has conferred 
vast benefits upon the very class whom it was supposed it would most 
disastrously affect, while the number of men employed in the manu- 
facture of sewing machines constitutes a vast army. 

But the sewing machine is a mere suggestion. ‘The mind is fairly 
staggered in contemplation of the wealth of opportunity for wage- 
earners that has been created by the steam engine,—especially in the 
form of the steamship and locomotive, which have literally opened 
new worlds to the old world’s poor. And what is true of the steam 
engine is true only in lesser degree of the telegraph, the telephone, the 
electric motor, the turbine, and the whole range of modern agri- 
cultural machinery. 

The modern bicycle~a theoretically perfect invention, and, in 
some respects, an almost perfect mechanism—has already produced 
beneficial effects upon the physical development of the wage-earning 
class sufficiently marked to attract general notice, and its future in- 
fluence is incalculable. It is destined, in my judgment, to emanci- 
pate woman from many of the conventional shackles which have bound 
her for ages, and from some physical disabilities which have hitherto 
limited her sphere of occupation. ‘This is only one of the many strik- 
ing instances in which invention is helping to benefit the masses. 

I am convinced that modern mechanical inventions have in all 
cases proved to be distinctively beneficial to the wage-earner. He is 
through their aid better housed, better fed, better clothed, better 
educated, has more numerous and better amusements, and is thus 
approaching more nearly the condition of life of the employer; in- 
deed, the wage earner to-day enjoys many advantages of civilization 
which were unknown to the employer of a generation gone by. 

The majority of employers in this country are men who have risen 
from the ranks, and many of our most important inventions have been 
made by wage-earners, who have the best opportunity, through experi- 
ence in their daily work, to learn the necessities of the age. 


In Europe the mechanic belongs to the ‘‘ second class,’’ and in 
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England even the professional man, unless gifted with exceptional abil- 
ity and renown, is on a social plane inferior to that of the titled idler. 
In America wage-earners possess distinct advantages over those of 
Europe in that ‘‘ class distinction’’ is not tolerated, and the few at- 
tempts to arbitrarily separate individuals into classes, irrespective of 
personal qualifications, in imitation of foreign aristocratic ideas, have 
only succeeded in bringing ridicule upon theauthors. But in Europe 
the lines are so sharply drawn that it is far more difficult for merit to 
obtain the recognition which is so freely accorded in America and to 
which this country so largely owes its phenomenal success. 

With respect to the second proposition, —z/z., the intellectual and 
social elevation of wage-earners through the influence of machinery,— 
equally numerous and forcible illustrations might be given, but one 
example will perhaps suffice to emphasize this claim, not only in regard 
to labor in general, but to self-supporting women in particular. 

The modern invention of the typewriter proved a valuable boon to 
women, opening up immediately new fields of labor of elevating char- 
acter ; but it is doing more than this. The daily experience in affairs 
which the operators are gaining through their work is fitting them to 
fill much more important positions in life, and future writers on social 
economics will be compelled to recognize this new element; but the 
subject at this point leads off at a tangent from our main topic. 

A careful personal investigation into the home life of the well-to-do 
wage-earning class in Philadelphia (an ideal city in this respect) has 
revealed remarkable progress in the education and intellectual develop- 
ment of the members composing such families ; the ‘‘ general average ’’ 
has been raised many points in the life of a single generation ; there 
are comparatively few workingmen’s homes in Philadelphia, which I 
have visited, where you fail to find educational books relating to the 
occupations of the bread-winners ; and the American Encyclopedia is 
not an edition de luxe, kept for show, but a tool of frequent use. The 
cheapening of such literature through the aid of improved printing- 
presses is largely responsible for its wide distribution in such homes. 

The student who desires to arrive at an approximately correct judg- 
ment of the extent of this intellectual and social progress of the wage- 
earner, which I have endeavored to describe from my own observation, 
should select a period of time for comparison sufficiently remote from 
the present to afford striking contrasts ; to do this he need not retrace 
his steps beyond the beginning of the present century. 

Great Britain was, at that time, the home of manufacturing indus- 
tries ; cities like Birmingham and Manchester were already congested 
centers of mill-operative population ; the era of mechanical invention 
had just opened, and its beneficial effects were not yet apparent. 
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Operatives in factories were herded together like animals, and housed 
in a worse manner. ‘They were regarded by employers, not as intelli- 
gent human beings, having individual mental qualities and endow- 
ments, but as so many mechanical units, each one a duplicate of the 
other. Philanthropists and sociological writers regardéd the opera- 
tives collectively only, and in the speeches of the great orators in par- 
liament the same impersonal classification is apparent. Even in 
historical and lighter literature the mental endowment of the mill 
operative isshown to have been of the most limited kind. Such study 
will throw into bold relief the contrast between the past and present 
condition of the wage-earner, which I[ have only outlined. 

With respect to the third and final proposition,—z7z., the influence 
that machinery is destined to exert upon the future relations of capital 
and labor,—a few thoughts only must suffice to show the nature of my 
belief. 

The labor conflicts which have occurred in the past in Great Brit- 
ain were, if the evidence is reliable, spontaneous uprisings of masses 
of downtrodden operatives, driven to despair through long contin- 
ued oppression. Many battles of nations which are recorded in his- 
tory were less sanguinary and less prolonged than some of the dreadful 
industrial disturbances to which I refer. 

The strikes which have occurred in recent years in this country have 
not been spontaneous uprisings, but have been caused and directed by 
a few ambitious leaders, who have assumed the dangerous position of 
dictators ; they have blindly led hosts of trusting and often innocent 
followers, usually to ignominious and deserved defeat. These conflicts 
have been waged, as a rule, against railway and other corporations, 
and not against individual employers, and have been mainly supported 
by an ignorant foreign pauper labor element; they represent a phase 
of development which could, in all probability, have been avoided, 
had a really great and wise leader opportunely appeared upon the scene. 

We have observed the rise and fall of several misguided leaders, 
and of impracticable labor unions. 

The ‘‘ walking delegate ’’ has disappeared, and the honest working- 
man has now learned from sad experience to beware of these drones, 
who thrive without toil by preying upon their fellows. 

Never before has labor received the grand opportunity which is now 
presented to it, in the returning tide of prosperity in this country, to 
show the refining influence of ‘trial by fire’’ through which it has 
passed, and I am sufficiently optimistic to believe that the coming 
years will show that the great gulf which separates capital and labor is 
gradually contracting in area; that, as education permeates the wage- 
earning class, the employee will perceive more and more clearly that 
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a community of interest exists between capital and labor which he had 
not before realized, and will discover that many of the barriers 
of which he now complains were in reality erected by himself, and 
will then no longer be required or maintained. 

Machinery, which was formerly regarded as the robber of the wage- 
earner, is destined, in my judgment, to become—indeed, has already 
become —the missionary for his enlightenment ; and, when its work is 
fully accomplished, the conflicts which have marked this transition 
stage, often with a trail of blood, will become a memory of a ‘past era 
of industrial semi-barbarism. I do not mean to imply that I believe 
the millennium is at hand, or that labor strikes will cease in a day, or 
in a generation ; but I do believe that, just as every new invention in 
scientific mechanism of warfare is a step toward the ultimate abolish- 
ment of barbarous methods of deciding international complications by 
war, so the general diffusion of education among wage-earners through 
the aid of machinery and its products is a step toward the settlement 
by peaceful and intelligent processes of the complex questions which 
will arise in the future regarding the mutual relations of capital and 
labor. 
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NATURAL SCIENCE TRAINING ENGI- 
NEERS. 


By Prof. N. S. Shaler. 


N the reorganization of the Lawrence Scientific School of Harvard 
College it has been necessary to consider, once again, the im- 
portant question as to the share of natural science which should 

be incorporated in the several four-year courses leading to the bache- 
lor’s degree in the departments of civil, electrical, mechanical, and 
mining engineering. In determining this matter attention has been 
paid to the previous experience of the school, and, so far as possible, 
the advice of instructors and of practical engineers has been given 
due weight. In effecting this reconstruction in the system of the 
school, the conditions were such as permitted an almost absolute free- 
dom in the choice of subjects in natural science which should be 
taught. As the Lawrence school is a constituent part of the college, 
being under the same faculty of arts and sciences, all the extensive 
establishments for instruction in physics, chemistry, geology, geo- 
graphy, meteorology, etc., could be called on to furnish such teaching 
as appeared to be necessary in the project for the instruction of 
engineers. ‘The results of the inquiry have to a great extent been 
embodied in the schemes of instruction; but it seems worth while 
to note the points which appear to have been established in the con- 
sideration of the problems which have been dealt with. 

In the first place, it is evident that all engineers, be their particu- 
lar division of the profession what it may, are necessarily too much 
concerned with the properties of matter. It therefore seems necessary 
to regard a sound general instruction in physics as an essential part of 
every training which is to fit men for this walk of life. The teach- 
ing should be so arranged as to afford much practice in the various 
kinds of measurements, and this not only because of the practical util- 
ity of such work, but also because the educative value of such exer- 
cises is exactly what is required to affirm those qualities which need to 
be developed in the novice. Experience indicates that, when a student 
in the fitting schools has had a schooling in elementary experimental 
physics, one course on the basis of nine hours’ work each week for the 
college year is ordinarily sufficient to give the required training. Along 
with this course in physics should go a similar course in chemistry : 
the work here should be directed towards the end of giving the pupil 
a good general knowledge of the principles of chemistry, in the exper- 
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imental way, so that he may become familiar with the processes of the 
more important arts. It is not desirable to carry this work very far into 
the field of quantitative analysis, that being work which is fitted for the 
needs of the professional chemist. On the side of metallurgy there 
should be a good theoretical training, with enough in the way of ex- 
periment to show the needs of the processes of casting as well as the 
qualities of the construction metals and their alloys. 

In addition to the training in chemistry and physics it is well that 
engineers in general should know something of geology. The training 
in this science may well be limited to the general principles of the 
subject with a considerable exercise in the laboratory work bearing on 
the characters of rocks microscopically considered,—a task which in- 
volves a certain amount of teaching of determinative mineralogy. 
This work has to be done without recourse to the principles of min- 
eralogical science; it has to be mainly empirical; but, despite the 
imperfections of the method, much useful knowledge may be attained. 
In the same elementary course in geology there is a considerable 
opportunity to learn the processes of field observation and to practise 
the methods of exploring a district. The time required in this work 
is about the same as that demanded in the elementary physics,—say 
nine hours a week during term time. ‘To this geology should be added 
an elementary half course in geography, which has for its purpose to 
acquaint the student with the methods of interpreting the history of 
any area and its more essential relations to the uses of man. 

The total time required for the proper study of the elements of 
natural science as above noted is about four-fifths of the study period 
of the college year,—the complement of courses for such a year being 
reckoned at five, while the total of this list is four. It is evident that 
this demand is, considering the large amount of professional work 
which the student of engineering has to do, rather excessive. In prac- 
tice the burden can be much diminished by taking certain of these 
courses in the summer. For more than a quarter of a century Harvard 
University has maintained a summer school, in which a number of the 
elementary and some of the advanced courses which are given in term 
time are repeated. As each student is required to give his time to one 
course, it has been found out that the six weeks’ term, owing to the 
concentration of attention, serves to carry the pupil quite as far as he 
is likely to advance in an ordinary year of work, when the equation 
for the loss in turning from one matter to another is so great. There- 
fore the elementary courses in physics, geology, and geography, as 
well as other courses with which we are not concerned, can, by de- 
voting a share of the preposterously long vacation to the work, be 
removed from the requirements of the winter session. In practice the 
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students of the school are rapidly availing themselves of this oppor- 
tunity to lighten their labors. It may indeed be said that the tendency 
is to push into the summer term all the work which requires field exer- 
cises, and also a certain portion of the instruction which calls for 
laboratory practice. Including the year of his entrance, a student has 
four summers at his disposal before attaining his bachelor’s degree. 
By giving up six weeks of each of their vacations he may win all the 
time required for the elementary science courses which are to be ex- 
pected of the engineer. ‘There will remain in each summer another 
period of a month and a half, which is quite as much as is needed, or 
in this busy world should be expected, by ordinarily well people, for 
the purposes of rest and diversion. ‘Thus, without sacrifice of any real 
good,—indeed, we may say with a positive gain to the order of the 
student’s life,—a considerable general foundation in physical science 
can thus be attained. 

When the engineer desires to fit himself for any one of the several 
branches of his profession by adding to the general training, which 
should be alike for all those who propose to enter the calling, it is 
necessary for him to carry his work in particular sciences to a higher 
plane. These special fields, as they at present appear, may be enumer- 
ated as follows,—mechanical, electrical, marine, hydraulic, topogra- 
phical, and mining engineering. I shall now proceed to consider the 
science work that is demanded in each of these specializations which 
lead the student somewhat away from the general path of the occupa- 
tion. 

In mechanical engineering the instruction in physics needs to be 
carried much beyond the elements ; the student needs to become ac- 
quainted with the facts and theory of kinetic action ; he must, in a word, 
be made ready for the study of the steam engine, and he must also be- 
come acquainted with the generalities of hydraulics and the modes of 
action of fluids and gases. 

In electrical engineering the need of an extended training in 
physics is even greater than in the mechanical division of the subject. 
The student needs to be well trained in the extensive and increasing 
difficult lore which is developing in this branch of science. ‘To make 
him ready, not only to apply the knowledge which has been won, but 
also to explore for himself in the inventive way in this field where so 
much awaits discovery, it is desirable to carry him through a range of 
study which will put him in possession of the electrical science of to-day. 
In marine engineering, for the reason that the work includes a great 
variety of considerations which can be fitly approached only in the scien- 
tific way, the training has to be very wide; it should include not only 
advanced physics, but a thorough-going knowledge of hydraulics, and 
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also a fair teaching in electrical science and _ its practical applications. 
If this specialty is held to include the work of harbor and dock con- 
struction, which might perhaps be better classed under the head of 
hydraulic engineering, then there should be added to the curriculum a 
sound training in that part of geology which relates to the origin and 
regimen of harbors,—the action of marine currents and waves and the 
conditions of a geological nature which affect the construction work 
that the engineer has to do about ports. In part this learning belongs, 
in a strict classification, to hydraulics ; but, all things considered, it may 
best be taught by a geologist, for the reason that the science of the 
earth is a kind of learning which uses the data gathered by investiga- 
tors in other fields of inquiry to explain the actions which affect the 
sphere, taking into account the interactions of various causes and 
their development in time. 

In hydraulic work the engineer should be prepared to consider 
geological problems in a more detailed way than is necessary in any of 
the special divisions of this science and art. In all that relates to the 
complicated and most important problems of irrigation the questions as 
to the origin and nature of the soil, the character of the materials as 
affecting the storage and conveying of water, etc., need to be considered 
from the geological standpoint. To this knowledge of geology, strictly 
so called, should be added a considerable training in physical geo- 
graphy and meteorology. It is hardly necessary to say that the instruc- 
tion needs include all the abstract science which the university may 
afford that bears directly on hydraulic problems. 

In the special work relating to topographical surveying we finda 
division of engineering the importance of which has been much under- 
estimated. It is, in my opinion, likely, in the time to come, to be one of 
the noblest applications of science to the need and the advancement 
of man. Moreover, though as yet an underpaid branch of the profes- 
sion, the prizes may be expected to augment as the method of ap- 
proaching a number of important problems, such as those of the land- 
scape architect, becomes more common. When people are accustomed 
to use high-grade maps as true pictures of the earth’s surface, as they are 
now beginning to do, we may expect that educated topographers will 
rank with the other members of the profession of engineering. Those 
who intend to make this subject their specialty will need a careful 
grounding in the general principles and the practice of geological 
field-work. ‘They should also be well trained in the part of physical 
geography which relates to the interpretation of the development of a 
surface under the action of atmospheric agents. A map made by a 
man who knows the under-structure and geographical history of the 
area which is depicted is a production very different from and more 
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valuable than a like essay by a topographer who ignorantly endeavors 
to delineate what he happens to see. 

In the department of mining engineering we find the most perplex- 
ing part of the task of a technical school. Besides the general train- 
ing in engineering, which has to be wide, the student needs a very 
good knowledge of geology, which should be carried far in matters 
pertaining to the structure, succession, and attitudes of rocks. To attain 
this end he needs to be fairly instructed in mineralogy and _ petro- 
graphy, and to have some acquaintance with fossils as indices of 
formations. A knowledge of chemistry is equally demanded, and 
it has to be given in sucha manner as will make the man ready for the 
difficult questions which the miner is apt to encounter. So, too, in the 
field of physics there is much which should be at the command of the 
engineer in this department. It may, indeed, be reckoned that, be- 
sides the general engineering training, the student who expects to de- 
vote his attention to mining work needs a body of natural science 
which will call for at least 1% years of the period which he is to 
devote to work in the technical school. ‘This demand is so large 
as to make it a question whether a good deal of the work of a practical 
nature, such as the details of mining methods, ore-dressing, etc., should 
not be left out of the instruction, with the confident belief that a know]l- 
edge of such matters will be readily acquired in the apprenticeship 
which awaits the young graduate in mining as it does all the men who 
gain their knowledge in technical schools. 

It is, indeed, an open question whether our science schools are not 
going too far in the effort to acquaint their students with the technical 
details of the several departments of engineering. This instruction is 
given with the expectation that the graduate may the sooner be able 
to command a responsible and remunerative place. But it is very 
doubtful whether the imitations of economic establishments which are 
devised are not, by their lack of business quality, calculated to de- 
velop erroneous methods which will go far to offset any knowledge of 
the crafts which they may teach. It is likely that in the end our 
schools will confess a limitation in their work, and win firm ground 
by acknowledging that their province is to give the student a 
thorough education, in the original sense of the word, supplying him 
with a large theoretical outfit, leaving the technique of his occupation 
to the time when he begins his work in a particular employment. If 
this position is taken, there is room in a four-year course, including 
six weeks of each of the four long vacations, for much of the work in 
natural science which has been noted in this paper as proper to be 
introduced into the curriculum of the several departments of engineer- 
ing. It seems to me that this system is very desirable for the reason 
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that the more extended basis of scientific knowledge on which the 
profession would then be founded would at once dignify the education 
and enlarge the men who receive it. 

There is another consideration which leads us to believe that the 
share of natural science which is introduced into the training of en- 
gineers should be large; this rests upon the need of making the men 
of this profession the compeers in intellectual station of educated men 
of the other learned occupations. In order to prepare young men fora 
career in engineering without an excessive expenditure of time, it is 
necessary to educate them ina different way from that which experience 
has approved for the ancient standard callings. We have to abandon 
the classics and much else which makes for enlargement, and trust to 
science to win the ends of culture. While I fully believe that natural 
science can do an excellent part in the civilizing process, it cannot do 
this if the teaching be devoted to immediate ends. The work must 
be done in the large, truly academic way ; it must take the subject for 
itself, and not as a mere means to a professional result. 

The foregoing remarks concerning the amount of natural science 
to be taught in our schools rest upon the practice of giving the 
bachelor’s degree in engineering at the end of four years. I cannot 
close the consideration of the subject without a brief reference to the 
present attitude of our schools as regards the period of study demanded 
of candidates in engineering. On the basis of a preliminary training 
which requires at least one year less than in the case of those who 
enter our leading colleges, we endeavor in four years to complete an 
education which shall fit a man to take up his life’s work in one of the 
most difficult callings, one in which the demands that are made on the 
practitioner’s education are continually and rapidly augmenting. We 
expect the lawyer or the physician to give one or two years’ addi- 
tional work in the preparatory school and four years in the college be- 
fore he enters on his professional education ; we permit the engineer 
to win his lower goal with from five to six years’ less study. While 
the way to a profession through the path of the college may be held to 
be too long, that through the technical school is clearly too short for 
the needs of the work their graduates have to do. At least one year 
should now be added to the length of the curriculum. 

With the addition of a year to the length of the term-work of our 
technical schools, it would be much easier to secure a fit share of 
natural science in the curriculum of the engineers. There would also 
be a decided gain in the opportunities for instruction in English, 
French, and German. Moreover, the distribution of the professional 
studies could be much better accomplished than is possible in a four- 
year system. 
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LABOR LEGISLATION IN THE UNITED STATES. 


By George Kirby Holmes. 


EGISLATION relating to labor is every year becoming more 

L and more comprehensive, and at the present time covers a 

great variety of conduct, more particularly that of employers ; 

and the question is being asked whether that point has not been reached 
at which this legislation is beginning to be oppressive to capital. 

Much of the so-called factory legislation aims to accomplish what 
Herbert Spencer believes should be accomplished by the workingman 
himself, and is therefore a foolish paternalism. If elevator-shafts and 
dangerous machinery are not provided with guards, and mill doors do 
not swing outward, it is argued that workingmen should procure the 
protection that they desire by arrangement with their employers, and 
not procure the State’s mandate to take the place of what properly be- 
longs to the domain of private agreement. But this contention of Mr. 
Spencer and his extreme followers is applicable to an ideal society, or 
at any rate to one much more nearly ideal than our own. It is op- 
posed by the argument that the workingman is often so near starvation, 
and his opportunities for employment are so limited, that he is not in 
a position to confer with his employer upon an equal footing. 

The latter argument, carried to its logical conclusion, would re- 
quire the State to take the part of the workingman in his relations with 
his employer within the entire field of contract, and no one but a rad- 
ical Socialist would go thus far. It must be admitted that all legisla- 
tion of this sort, as Mr. Spencer claims, tends to weaken the work- 
ingman’s spirit of self-help, and, if any of it is to be defended, the 
defence must take the ground that, under the present imperfect con- 
ditions, some degree of compromise is desirable,—one that shall re- 
quire the employer to do some things which unquestionable fairness 
dictates that he should do, and leave the workingman to strive for 
enough to develop his individuality and to promote his coéperation 
with his fellow-workingmen. 

No theory can define the limits of such a compromise, but that 
there should be some sort of compromise is a conviction which has 
for years been growing in public opinion, and growing so rapidly 
lately that there may be danger of carrying it too far in the assumed in- 
terest of the workingman. 

Labor legislation in which society may be regarded as having an 
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interest, although not always the only interest, now includes a limita- 
tion of the hours of labor, much more of women and children than of 
men ; the prohibition of certain employments to women and children ; 
and the prohibition of the employment of children under specified ages 
and without a certain period of instruction in schools. It includes the 
securing or preference of wages due from employers of various descrip- 
tions ; it authorizes instruction in the use of hand-tools in the public 
schools ; it forbids the importation of alien contract labor, the employ- 
ment by railroad companies of persons who are color-blind, and the 
employment of children under specified ages in cleaning machinery in 
motion or near other machinery that is dangerous. 

There are laws to facilitate the formation of relief societies by work- 
ingmen, to exempt from seizure under execution the tools and mate- 
rials necessary for carrying on a trade or business, and to exempt from 
garnishment the wages of the wife and minor children of the defendant 
and his own wages up toa specified amount. Convict and Chinese 
labor are more or less limited or altogether prohibited, the manufacture 
of cigars in tenement-houses is forbidden, and free lectures for work- 
ing people are provided for. 

Such, briefly stated, is the specific character of the legislation re- 
lating to labor in which society may be regarded as having an interest 
outside of any considerations of abstract justice. Within the domain 
of justice the legislation has been varied, and has considerably rein- 
forced the common-law rights and responsibilities of employer and em- 
ployed, besides enlarging them in some important respects. 

It is provided that no person may by force or threats of violence 
prevent another person from doing any lawful work or from carrying 
on any lawful industry, business, or calling. Liens attach to property 
upon which labor has been bestowed or for which materials have been 
furnished, to secure wages and prices; no person, on account of sex, 
is disqualified from entering upon or pursuing any lawful business, vo- 
cation, or profession ; the obligations of employees to perform service 
that has been contracted for is enjoined, and in some States this is 
done with special reference to employees on railroad trains and steam- 
boats to prevent their abandoning the same before a trip that has been 
begun has been completed. 

The common law of master and servant is more or less redefined 
and made more certain. The earnings of married women are secured 
to them as against their husbands. Blacklisting is made a crime. Em- 
ployment offices can not be kept open except under certain regulations, 
and deception by their proprietors is forbidden. 

To prevent accidents from the ignorance of stationary engineers, 
such engineers must have successfully passed an examination ; persons 
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under certain ages are not allowed to have charge of elevators ; and 
railroad companies can not employ telegraph operators without a 
thorough examination to establish their competency. It is a crime for 
any organization to prevent any person from apprenticing himself to 
learn and practise any trade or vocation. Railroad companies can 
not exact from their employees any portion of their wages to maintain 
a hospital, reading-room, library, gymnasium, or restaurant. ‘The 
common law does not recognize damages for the instantaneous death 
of a person, and this has been changed so that the legal representative 
of a railroad employee who has been killed in the performance of his 
duties may carry on a suit for damages ; and the common-law liability 
of employers for injuries to employees has been considerably enlarged. 

Laws make it a crime to threaten to discharge from his employ- 
ment, or to reduce the wages of, any voter, or to promise to give him 
employment or higher wages, for the purpose of influencing his vote. 
No offensive, derisive, or annoying words may be addressed to any 
person passing along any street to, from, or about his lawful occupa- 
tion, nor can any noise or exclamation be made in his presence or 
hearing while so passing for the purpose of preventing him from pur- 
suing it. 

A person is guilty of a crime who breaks a contract of service, 
having reasonable cause to believe that the probable consequence of 
his so doing will be danger to life, or bodily injury, or loss or injury 
to valuable property. Boycotting is forbidden in Illinois, Maine, and 
New York, but is permitted in Maryland. 

An examination of the legislation coming within the definition of 
justice shows that it is even more against the practices of workingmen 
than of employers, and that, as in the case of legislation (already con- 
sidered ) outside of justice and pertaining to the general social welfare, 
most of it has the approval of public opinion and will probably remain 
permanent in the body of our laws. 

There now remains for examination the labor legislation that re- 
lates to matters outside of justice and general social welfare, in regard 
to which it may be questionable whether they should be left to regu- 
lation by contract. ‘There is hardly any limit that this class of legis- 
lation may reach, and, while some of it prescribes duties for working- 
men, by far the larger portion of it places responsibilities upon em- 
ployers and may be extended a little at a time, so as eventually to be- 
come burdensome to them. 

Massachusetts has gone farther in this legislation than any other 
State, as it has in the two other classes of legislation ; indeed, the 
labor legislation of that State exceeds in variety, perhaps, that of all 
other States combined, especially so if mining laws are excepted. 
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An employer there cannot, by contract, exempt himself from liability 
for injuries to an employee which he might otherwise be under ; he 
cannot exact from an employee, under forfeiture of wages, a notice of 
intention to leave his employment, without himself being subject to 
the same penalty for want of similar notice of discharge ; and he 
must provide seats for female employees in manufacturing, mercantile, 
and mechanical establishments, and permit such employees to use 
them when their duties permit. 

Factories and workshops must be suitably ventilated and provided 
with sanitary arrangements ; there must be fire escapes and methods 
and means of protection from accident; elevators must be provided 
with automatic safety clutches, and elevator shafts with self-closing 
hatches at every floor. No explosive or inflammable compound can be 
used in any factory in such a place or manner as to obstruct or render 
hazardous the egress of operatives in case of fire; outside and inside 
doors must not be locked ; if steam power is used, communication be- 
tween each room where machinery is placed and the engine-room must 
be possible by means of speaking-tubes, electric bells, or appliances 
that may control the motive power; women and young persons must 
be allowed to eat their meals at the same time, and must not be em- 
ployed for more than 6 hours without an interval of at least half an 
hour for a meal. 

There must be no fines for imperfect weaving, unless it is due to 
the wilfulness, negligence, or incapacity of the weaver, and they must 
not exceed the damage agreed upon by contract. No building in- 
tended to be used as a factory or workshop, or for mercantile purposes, 
above the second story and with accommodations for ten or more em- 
ployees above that story, can be built, unless its plan is sanctioned by 
a specified public officer, who must see that various provisions are 
made for escape in case of fire and for the prevention of fire. 

The construction of factories, workshops, stores, and boarding and 
tenement houses is subject to numerous and minute regulations per- 
taining to fire and health, under the supervision of a public officer, 
whose judgment and decisions are almost autocratic. Certain freight- 
cars must have safety couplers, and bridge guards must be erected to 
protect trainmen. Wages must be paid weekly by nearly all corpora- 
tions. Besides requiring all these things, the State promotes agree- 
ments between capital and labor through voluntary arbitration, and it 
strengthens the contracting ability of labor by incorporating labor 
organizations. 

Massachusetts has led in this sort of legislation, and other States 
have adopted many of its labor laws. In addition to this, some of 
them forbid employers to maintain stores, or to sell merchandise to 
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employees for a higher price than to other persons for cash, or to 
coerce employees to buy at any particular store or to employ any 
particular physician. The cause of discharge is to be given in writing 
to an employee upon demand. 

In some States the wages of labor employed on public works is 
fixed by law, but under the constitution of Louisiana no law can be 
passed to establish the price of manual labor. In Michigan work- 
men must be protected from emery dust by suitable blowers and 
apparatus. Wages must not be paid in Missouri with any evidence of 
indebtedness payable otherwise than in the money of the United States 
or in merchandise at current cash prices. Seats must be provided for 
New Jersey horse-car drivers, and in that State wages cannot be paid 
in merchandise or in orders or due bills. Every contract that will 
keep, or is designed to keep, voters away from the polls in Tennessee is 
void. 

The most elaborate coal-mine regulations are those of Pennsylvania, 
and they are so elaborate that there is not space for even the most 
condensed abstract of them. It must be sufficient to say that they in- 
clude numerous requirements with respect to shafts, slopes, structures 
over the surface entrances, hoisting apparatus, blasts, machinery, 
facilities to enable miners to change their clothes and to wash and to 
care for the injured. ventilation, the prevention of accidents, the or- 
ganization of the working force, and the manner and means of work 
in great detail. 

In the foregoing review of labor legislation it has been impossible 
to mention, even briefly, numerous qualifications of the principal 
features of the laws, nor has it been thought necessary, in all cases, to 
mention the States in which the various laws prevail. 

A law, intended to accomplish a single purpose, rarely confines 
itself to that purpose, and doubtless the labor laws have had and will 
have unexpected results, immediate and remote. Much of the legisla- 
tion is too recent to have produced results that can be ascertained 
without extended investigation, and, if they were ascertained, it would 
be found that they are generally not measurable. 

In Massachusetts the child labor laws have had the effect of almost 
entirely suppressing the factory labor of children within the prescribed 
ages. A law was enacted in 1876 prohibiting such labor under the 
age of 10 years in factories and workshops, and statistics show how 
far it has accomplished its purpose. The percentage of children em- 
ployed in manufacturing in 4 census years is exhibited below, the 
percentage being computed upon the total number of persons of each 
sex and of the total of the two sexes, of the specified age periods, in 
the population. 
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For both sexes. For males. For females. 


1870, males below 16 and females below 15 S87 
1875, below 15 2.45 2.78 2.13 
1880, males below 16 and females below 15 3-31 
1885, below 14 0.70 0.82 0.58 


In 1870, before the enactment of the child labor laws, 14,119 
children (males under 16 years and females under £5 years) were 
employed in manufacturing in Massachusetts; in 1880 the number 
rose to 17,445, but fell to 8,877 in 1890, owing to the law of 1888 
raising the prohibited ages from those below 10 years to those below 
13 years. ‘These children are mostly 14 and 15 years old, since, ac- 
cording to the State census of 1885, the children under 14, employed 
in manufacturing, were 3,508, and this number must have been 
reduced almost to nothing by the law of 1888. In 1885 there were 
only 24 children under 1o years of age employed in manufacturing. 

Whatever the effects of labor legislation have been in Massachu- 
setts, they have not been felt in a way to prevent the employment of 
a constant portion of the adult population in manufacturing. 

The following percentages show the portions that the males and 
females employed in manufacturing are of the total male and female 
population, for the special age periods : 


For males. For temales. 
1870, above 16 (population above 15)........... 37-2 
1875, 15 . 37-67 14.55 
1880, “ 16 39-72 
1885, 14 38.42 15.01 


Although the foregoing percentages have not a uniform basis, they 
are sufficient to indicate no material effect upon the employment of 
working people, numerically and relatively, in factories. 

If labor legislation had, in fact, produced any injurious effect upon 
capital, no one of them would make itself manifest more quickly than 
the one that touched capital’s pocket. ‘The ro-hour law was passed in 
Massachusetts in 1874, and at that time the hours of labor in factories 
were 11 in the other New England States and in New York, and often 
12 in Connecticut. Here was an apparent increase of about 1o per 
cent. in the cost of production in Massachusetts, whose competitors 
were nearly all in neighboring States. 

To ascertain the effect of this law the legislature directed the 
Bureau of Statistics of Labor to investigate, with results that can 
hardly fail to lead to the opinion that labor legislation would need to 
be very drastic before it would be felt by capital to its manifest disad- 
vantage. After this reduction in the hours of labor had continued for 
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7 years, mill-owners in the adjoining States were asked how they had 
been affected by it, and, out of 120 who made definite answers, 100 
said that there had been no effect, 10 reported that the effect had been 
favorable to them, and ro reported that the effect had actually been 
unfavorable. 

Of 1o2 mill-owners in adjoining States, 13 said that the 1o-hour 
law in Massachusetts had enabled them to undersell their competitors 
in the latter State, and 8g denied that it had done so in their cases. 
In the report of the investigation, the chief of the bureau, then the 
Hon. Carroll D. Wright, says: ‘‘It is apparent that Massachusetts, 
with ro hours, produces as much per man, or per loom or per spindle, 
equal grades being considered, as other States with 11 or more hours; 
and also that wages here rule as high, if not higher than in the States 
where the mills run longer time.’’ 

For want of published material, no definite conclusion of fact 
can be made in regard to the effects of most of the labor legisla- 
tion. We know, however, that capital is sensitive to whatever makes 
it suffer loss, or puts it in danger of loss, and to whatever hampers its 
operations, and that, with a large control of the daily press, it can 
make its cries heard, and will do so for any length of time necessary 
to bring relief. Capital has another way of protesting, which legisla- 
tion never contemplates and that came prominently to notice in con- 
sequence of the so-called ‘‘ granger legislation’’ relating to railroads 
in some of the western States. So severe was it that railroad develop- 
ment ceased, and the people so suffered for want of railroad facilities 
that they abandoned their anti-railroad policy. 

The probability is that, if any labor legislation were oppressive to 
employers, their conduct would naturally be such as to give their em- 
ployees a share of the ill effects. For instance, if the law in relation 
to fines for imperfect weaving is unsatisfactory to factory owners, they 
have only to dispense with the services of the weavers who, under 
the law, are not desired. ‘Then workingmen themselves would ask for 
a repeal of the law. In this way employers have a very effective 
remedy for excesses committed against them by legislatures. 

Labor legislation has become so elaborate that it may be pertinent 
to question whether, in such a State as Massachusetts, where it has 
been carried farthest, it may not be better to leave labor to look more 
after its own interests and the legislature less. If employers complain 
of too much labor legislation, they may be reminded that, if they 
were more approachable to their employees and were imbued more 
with a spirit of compromise, legislatures would be doing less, and 
workingmen might not have formed the habit of asking the State to 
do what they should strive to do themselves. 
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THE MODERN PROBLEM OF GRADE 
CROSSINGS. 


By William O. Webber. 


HIS problem has become one of great importance during the 
past 20 years, and, since the introduction of the electric street 
railway 8 or 1o years ago, the intersection of highways on 

which it is in use with steam railroads has complicated the problem 

and made its solution imperative. The present state of things seems 
to have been brought about by the indifference of the people to this 
question in their eagerness for railroad facilities, and by the poverty 
of the railroads when new. ‘There was alsoan element, still surviving 
to a certain extent, which objected to any change in the grade of the 
highways, preferring to take its chances at the same level. There is 
also a surprising lack of information, or rather an abundance of misin- 
formation, regarding the status of this problem. Asa rule, about 28 
per cent. of these crossings in the New England and Middle States 
are supposed to be protected. Gates and flagmen do not protect. If the 
gates effectually closed up the road and kept people away from the 
track until it was safe to cross, they would be much better; but at 
present only a very few pedestrians pay any attention to them. About 

40 percent. ofall the crossing accidents have occurred at these ‘‘ pro- 

tected ’’ crossings. ‘There is about one grade crossing to every mile 

of railroad in the territory mentioned above. Grade crossings are the 
rule on three-fourths of the roads. 

There are five types of these crossings. 

First: where the highway is raised and carried over the original lo- 
cation of the railroad. This is the most common type, and is well illus- 
trated by Fig. 4, which shows a highway bridge over the four tracks of 
the New York, New Haven & Hartford Railway at Larchmont, N. Y. 
This bridge is of plate iron, the floor being carried on I beams, sus- 
pended beneath the side trusses and between the tracks, so that the 
truss will not come over the centre of the passing train. ‘There is a 
clear head-room of 18 ft. above the rails, with a raise of only 19% ft. 
of the road-way above the track,—only 11% ft. being required by this 
system of flooring. The cost of such a crossing over a four-track rail- 
way and with a 40-foot roadway is about $18,000. 

Second: Where the highway is carried under the original location 
of the railway, which is probably the method that stands next in point 
of frequency. This is well illustrated by Fig. 5, representing a 
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crossing near Port Chester, N. Y., on the New York, New Haven 
& Hartford Railroad. ‘The bridge over the roadway is carried by 
half-through plate trusses on masonry piers set between the sidewalk 
and the roadway on the curb line. ‘The railway tracks are then car- 
ried over the sidewalk by short | beams, which are connected with and 
riveted to these trusses. This is probably the cheapest form of con- 
struction for such a separation of grades, and from this point of view 
is to be generally recommended ; as to its durability and beauty, we 
shall have something to say further on. 

Third : Where the highway is carried under, and the railroad is also 
raised, as shown in Fig. 6, which represents a crossing at Holyoke, 
Mass., on the Connecticut River Railway, now operated by the Boston 
& Maine system. In this example the roadway is sunk below the side- 
walk, which is left at about its original grade, and a plate truss is car- 
ried over the whole opening, but supported by iron lattice posts on the 
curb line and also in the centre of the roadway. The roadway has 
been dropped about 5 ft. and the railroad has been raised about ro ft., 


= 
4-TRACK RAILROAD ELEVATED ON EARTH FILL WITH SIDE SLOPE AND PART RETAIN- 
ING WAIL LS—ALSO SHOWING POSITION OF PLATE TRUSSES TO CARRY RAILROAD 
OVER HIGHWAY. 


making the head-room over the roadway about 13 ft. and leaving the 
head-room over the sidewalk about 8 ft. Other illustrations of this 
type of crossing will be shown further on. 

Fourth : Where the railroad is carried over the highway, the latter 
being left on its original grade. A very good illustration of a similar 
separation of grades of this class is shown in Fig. 7, representing a 
crossing on the Dedham branch of the New York, New Haven & 
Hartford Railroad, Providence division, at the site of the old Bussey 
‘¢Tin Bridge.’’ This is a sightly structure of Ashlar masonry, but is 
perhaps a little too severe in its appearance except for use in the rural 
districts among hills and heavy timber. Other examples of this class 
of crossing on a grander and more continuous scale is shown by. the 
masonry viaduct of the Pennsylvania Railroad from West Philadelphia 
to the Broad street station, through Philadelphia. 

Fifth : Where the railroad is carried under the highway, the latter 
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being left at its original grade. This method is very rarely employed ; 
Figs. 2 and 3 illustrate it. 

Railroad structures over highways seem to be the coming practice, 
especially in populous districts. People congregate about the streams 
and water-courses in valleys, where a separation of grades by raising 
the railroad is always attended by a benefit in the general gradient of 
the railroad, and gives greater head-room to all traffic on the river or 
streams passing beneath the railroad bridges. Furthermore, by reason 
of the close proximity of a great number of highways to the railroad, 
it is less expensive to raise the railroad than to raise the streets and 
pay damages to adjacent property. This question of damages and 
costs will be referred to later. More ornate examples of railroad struc- 
tures over highways are to be seen at Springfield, Mass., on the main 
line of the Boston & Albany Railroad, where the railroad has been 
carried over the main street on a beautiful arch of masonry, as shown 
in Fig. 8; and similar bridges are being built at Brockton, Mass. ,— 
the cost of the 50-ft. arches for four tracks being estimated at $23,500, 


4-TRACK RAILROAD DEPRESSED IN EARTH CUT, WITH SIDE SLOPE AND PART RETAIN- 
ING WALLS—ALSO SHOWING PIERS AND PLATE TRUSS BRIDGE TO CARRY HIGH- 
WAY OVER RAILROAD, 


and for the 41.25 ft. spans for four tracks about $17,500,—on the Old 
Colony division of the New York, New Haven & Hartford Railroad. 

Stone or masonry is always to be recommended for this purpose. 
from the standpoint of economy, although the first cost is much larger 
The Pennsylvania Railroad Company evidently understood this when 
it built its viaduct into the Broad street station in Philadelphia, having 
found that the average life of iron bridges on its road was only about 
14 years, it being very difficult to prevent them from rusting or the 
rivets from working loose in the plates. Iron or steel structures are 
also calculated only for a given maximum load, and, as the rolling- 
stock of all of our railroads is continually increasing in weight, the iron 
structures need often to be strengthened or entirely replaced ; while a 
masonry arch, once in place, lasts forever, is stronger than any other 
known form, and practically increases in strength, up to the crushing- 
point of the stone, with the load placed upon it ; from an artistic point 
of view, too, it is much preferable, as may be seen in Fig. 8. 
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Other things being equal, it is always less expensive and more ex- 
pedient, both as regards time and obstruction to traffic, to raise the 
railroad over the highway. In the first place, whether built on an 
embankment with the natural sloping walls or with retaining walls 
built up part way, the elevated railroad better accommodates itself to 
a narrow location, as may be seen by the two accompanying sketches, 
both of which are tor a four-track location with the tracks 15 ft. apart 
from centre to centre,—which is rather more than common, 12 ft. 
being the average. ‘The elevated railroad has 15 ft. of head-room 
over the highway, the trusses carrying the railroad being 6 ft. in depth, 
and the depressed railroad has 18 ft. of head-room under the highway 
bridge, the top of the floor of which is 19!» ft. above the rails on the 
railroad track, both cases conforming to the law in the States where 
they occur. In the elevated structure, with the walls built up part 
way, the location occupies 80 ft. In the depressed road, with similar 
walls, the location would occupy 95 ft. With retaining walls built up 
the whole height the elevated structure would require only from 60 to 
65 ft., while the depressed railroad would require go ft.; on earth em- 
bankment with natural slopes the elevated road would require 115 ft., 
and the depressed railroad in an open cut with natural slopes would 
require 135 ft. 

It is also easier to raise a railroad track by dumping grading on 
either side of the track and lifting the track a foot or so at a time, 
tamping the material under and allowing trains to be run slowly over 
the track so raised, until it is thoroughly tamped and settled. In de- 
pressing tracks it is necessary to build a parallel track alongside the 
present location and tear up original track so as to dig under it. Of 
course, if a four-track railroad was to be raised and the location was 
one where there were many highway crossings in close proximity, it 
would probably be better to start by building trestles over the high- 
ways and a new grade on two of the tracks, utilizing the other two 
for traffic, and afterwards to shift the traffic to the two tracks thus 
raised, and then raise the two remaining ones. ‘This was the way 
that the Illinois Central Railroad raised its track opposite Jackson 
Park in the southern part of Chicago. Notable examples of railroad 
elevation (perhaps with slight depression of the streets) shortly to be 
undertaken in thickly-settled communities are to be seen on the 
Providence division of the New York, New Haven & Hartford Rail- 
road, from Chickering station in Boston to Forest Hills and Mt. 
Hope station,—a distance of about 2 9-10 miles. ‘These changes will 
abolish twelve very bad grade crossings,—that at ‘Tremont street in 
Boston, long known as the ‘‘ Roxbury Crossing,’’ being one of them. 

The railroad will be raised as much as 16 ft. in some cases, and 
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the streets depressed all the way from 1 ft. to 5'. ft. The proposed 
changes introduce a maximum grade of only 29 ft. per mile, while 
that of the old location was considerably more. All through trains 
on the main line going south have to go up a 42-ft. grade near Canton, 
and all trains going to the Dedham branch have to ascend a 49-ft. 
grade near Forest Hills. ‘The carrying out of this plan will abolish 
all the grade crossings on the main line of the Providence division 
for a distance of 10.87 miles from the Park square station in Boston. 
The cost of this work, including the widening of the location to ac- 
commodate a four-track road (it is now only three-track), as well as 
the building of the bridges and a number of new suburban stations, 
is estimated at about $2,500,000. 

Another example is to be seen at Brockton, on the Old Colony 
division of the New York New Haven & Hartford Road, where the 
track is to be raised for a distance of about 2 miles and carried undér 
for a little over 14 mile. ‘The railroad is to be raised from 8 to 10 
ft. at the maximum, and the highway to be carried under, except at 
the south end, where the street is to be raised the whole distance of 
191% ft. The present gradients of the railroad are 37 and 25.34 ft. 
per mile, while the proposed changes introduce a maximum grade of 
only 32.7 ft. per mile. ‘The whole cost of this work, including new 
station and other improvements not strictly due to the raising of the 
track, will be about $1.500,000. 

One of the first great improvements of this nature in this coun- 
try was the work done on Fourth avenue, in New York city, by which 
forty-five grade crossings were abolished, the whole cost, including 
the Fourth avenue tunnel, the widening of the road-bed from two to 
four tracks, and other improvements to adjacent property, being 
$6,100,000. 

The New York & Harlem Railroad Company has recently lowered 
its tracks in the twenty-third and twenty-fourth wards of the city of 
New York for a distance of about 5 miles, at the same time providing 
for two additional tracks, constructing twenty two overhead street 
bridges, mostly for new streets, and making numerous incidental im- 
provements. ‘The total expense to the railroad was about $2,000,000. 
Fourteen grade crossings will be abolished by the change. ‘This 
work was done without interruption to the traffic on the railroad 
by the following method: A new track was laid at the right of the 
old location, as shown in Fig. 1. ‘The earth was then removed be- 
tween it and the old track by teams and steam shovels, until the 
maximum depth of 12 ft. was reached. The wall shown in Fig. 2 
was then put in. The overhead bridges shown in the same cut were 
then erected, but these were blocked up above their piers on tempo- 
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rary blocking sufficiently high to clear the traffic on the original 
tracks. A new permanent track was then laid at the bottom of this 
new depressed location, graded and ballasted, and used for traffic. 
The earth was then removed from beneath another track, which was 
lowered in the same manner, and in some places two tracks were 
lowered part of the way at the same time ; the highway bridges were 
then lowered from their blocking into place as shown in Fig. 3, until 
finally all four tracks had been reconstructed in their new location 
and the retaining wall built at the left, opposite the location of the 
original wall. ‘This depression extends from Mott Haven station 
near the Harlem river, just across from Manhattan island, to a short 
distance above Bedford Park. By this change the maximum grade of 
the railroad was decreased from 37.38 to 36.32 ft. per mile. 

The New York Central & Hudson River Road, with its four 
tracks, was raised in Rochester, N. Y., fora distance of about 2 miles, 
and carried over the streets at a cost of $1,726,617.62, including in 
this amount $560,074.79 for land and land damage. 

The New York, New Haven & Hartford Railroad has abolished 
nearly all the grade crossings on the main line between New York and 
New Haven, at a cost of about $10,000 to each crossing. From the 
figures obtained from these examples and other work of a similar 
nature, it appears that the cust of changing a four-track trunk line, 
either by raising or lowering, through a thickly-settled community, is 
about $500,000 per mile, not including land damages. On lines of 
less than four tracks this figure is reduced by about $100,000 per mile 
for each track omitted. The cost of abolishing a grade crossing on a 
country road, with buildings adjacent, may be estimated roughly at 
about $10,000 to $12,000, including labor and material on both rail- 
road and highway, as well as land damages, if any. Ona village 
street which is built up with houses, as is usually the case, $18,000 
would be an average cost. Ina village square, where two or three 
streets meet and form the square, and the business blocks of the village 
surround the square, the cost of separation would be about $50,000. 
In an ordinary city street, built up with ordinary three story brick 
blocks, $90,000 would be the average; and in a city square where 
two or three streets meet, and a better class of blocks exist, $150,000 
each would be the cost. Ina city where water, either in canals or rivers, 
or other extraordinary conditions, are found in close proximity to the 
crossing this cost may run as high as $200,000 or even $250,000. 

The matter of apportioning the cost of the separation of grades is 
one of grave importance. While undoubtedly the people, in the 
first place, do not want the location and surfaces of the highways dis- 
turbed, preferring to take the risk of crossing at grade rather than go 
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out of their way to pass under or over the railroad, or to some other 
location where they could cross more easily either under or over ; and 
while the railroads claim, as a matter of fact, that they can not build 
their roads except they are allowed to do so at grade, because of the 
extra cost; and although, because of these two objections, the town, 
county, and finally the State authorities acquiesce and allow these cross- 
ings to be constructed at grade,—still the latter-day view of govern- 
mental functions considers that people must not be allowed to injure 
themselves or each other, and hence, on the broad ground of the 
greatest good for the greatest number, the authorities are in some 
degree responsible for the original shiftless construction, and ought to 
help pay the cost of the change. As a matter of fact, it need not 
have cost so very much more, except in especial cases, to have built 
the railroads without any crossings at grade. In proof of this, the 
Northampton extension of the New York, New Haven & Hartford 
Railroad, through the town of Deerfield, Mass.,—a distance of about 
16 miles,—was built for about $25,000 per mile, without any grade 
crossings, going over or under fourteen highways. The average cost 
of construction of a railroad of this class at that time was from $20,- 
000 to $22,000 per mile. As a matter of fact, the actual expense 
strictly pertaining to the building of these over- and under-crossings, 
was $67,612.22, or a little over $4oo0o for each grade crossing so 
avoided. 

The Massachusetts legislature passed, in 1891, a bill which places 
65 per cent. of the cost of separating grades on the railroad, 25 per 
cent. on the State, and 1o per cent. on the city or town, and recently 
has passed another bill providing that the town or city shall pay more 
than this 10 per cent. if it requires special methods of construction 
and extras that will be of sole benefit to the town or add to its appear- 
ance in any way. It has always seemed to the writer that the city or 
town should grade the streets and pay all land and grade damages, 
while the railroad should do all work within its own location, in- 
cluding the building of bridges, whether to carry the railroad over the 
highway or the highway over the railroad; and that bridges of the 
latter class should be kept in repair by the town. The cost of these 
changes should be apportioned by a commission specially appointed 
for each case, and very nearly in the proportion of the work to be done 
by each party; or, preferably, by a permanent commission in each 
State, which should have authority over such matters, and whose ex- 
perience, growing from year to year, would become of more use to the 
State and the people. However this matter of costs is apportioned, the 
people must sooner or later pay for it, either in the form of additional 
taxes or higher fares. 
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THE EARLIEST TRANSATLANTIC STEAMSHIPS. 


1.—1819-1855. 
By Samuel Ward Stanton. 


N May 29, 1819, while the little schooner Contract, Captain 
Livingstone, was sailing quietly along on the Atlantic, in lati- 
tude 27° 30’, longitude 70°, the lookout discovered what he 

supposed to be a vessel on fire, far off on the horizon. ‘The Contract 
was headed toward the new comer, but, to the surprise of those on 
board, she passed along quitkly and was soon lost to sight, notwith- 
standing all sail on the Contract was spread. ‘The conclusion was then 
reached that the strange vessel was nothing more or less than a ‘‘ steam 
packet,’’ bound across the ocean. 

The vessel in question was the Savannah, a ship of some 380 odd 
tons, and she was bound to Liverpool from Savannah, having left the 
latter place on May 26. ‘The Savannah was the first transatlantic 
steamship. She was built at Corlaer’s Hook, on the East river, now 
part of New York city, by Messrs. Crocker & Fickett, and was at first 
intended fora sailing packet, but before she was finished was purchased 
by William Scarborough and others, of Savannah, Ga., and machinery 
was placed in her. The engine—inclined direct-acting—was built by 
James P. Allaire, and the boilers by Daniel Dodge. The paddle-wheels 
were so constructed that they could be taken apart with little trouble 
and placed on deck should occasion arise, the shaft having joints for 
that purpose. Skeleton frames, of iron designed to surround the 
wheels, and covered with canvas, served for wheel-houses. The 
Savannah’s arrival at Liverpool created a small sensation ; steaming up 
the harbor, with sails furled, a full head of steam on, and the American 
flag floating 
proudly over 
her, she no 
doubt pre- 
sented an in- 
spiring sight. 
The trip had 


occupied 22 
days, on 14 of WHEEL OF THE SAVANNAH. 


which steam was used. Leaving Liverpool, the Savannah sailed to 

St. Petersburg, stopping once or twice on the way, and finally returned 

to Savannah. ‘The machinery was afterwards taken out, and she plied 
1051 
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as a sailing packet tetween New York and Savannah. She was finally 
wrecked on the Long island coast. 

Soon after the Savannah made her successful ocean trip, a fine large 
steamer, named Robert Fulton, of 750 tons, was constructed in New 
York by Henry Eckford, for the route from New York to Cuba and 
New Orleans. She was a stanch vessel, constructed ‘‘ entirely of oak, 
locust, and cedar, and Georgia pine, copper fastened.’’ She had a 
square, or cross-head, engine, of the type then in use on inland steam- 
ers ; there were two boilers and two funnels. She left New York for 
New Orleans on her first trip April 25, 1820, stopping ev route at 
Charleston and Havana. She was an entire success, and covered the 


PHE SAVANNAH, PIONEER TRANSATLANTIC STEAMSHIP, 1819. 


2225 miles between New York and New Orleans in an average of ro 
days. The New York Lvening Post of June 15, 1820, contained the 
following notice of her arrival : 

The beautiful steamship Robert Fulton, Capt. John Mott, arrived last evening, 17 
days from New Orleans, 7a Havana and Charleston, At Havana she stopped 2 and 
at Charleston 4 days. She has aboard between sixty and seventy passengers, and has 
been at sea only 10 days. 

In another notice, on the return of this boat in January, 1821, the 
Post said : 

Steamship Robert Fulton, Capt. Mott, arrived in New York in 8 days from 

Charleston, having been to New Orleans . . . . 54 days’ round trip to New 
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BRITISH STEAMSHIP SIRIUS, 1838. 


The first regular transatlantic passenger steamer ; 170 feet in length; 703 tons. 
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Orleans, averaging 14'% either way. . boisterous season, the rough and 
heavy weather which she has experienced this trip, must convince even the most in- 
credulous of the perfect practicability of navigating the ocean by steam. Capt. Mott 
gives her a decided preference over every vessel he ever commanded, both for safety 
and pleasantness during a gale of wind. 


The Robert Fulton ran for three years very successfully; she was 
then sold to the Brazilian government, to be used as a cruiser, her 
machinery being removed. 

Various small coastwise lines were in operation both in the United 
States and Great Britain between 1825 and 1835. In 1825 the steam- 
ship Enterprise made the trip from England to Calcutta, and it is said 
that her commander, Captain Johnson, received $50,000 for taking her 
out. She was of 470 tons burden,—smaller than the Robert Fulton, 
but larger than the Savannah,—and sailed from Falmouth August 16, 
1825. Like the Savannah, her engine was only worked when the 
weather was fine, it being used 64 out of the 103 days required to per- 
form the passage. 

A steamer of 350 tons, called the Curacoa, built in England for a 
company of merchants of Amsterdam and Rotterdam, ran between 
Amsterdam and the Dutch West Indies for some time in the later 
twenties. The Meteor, a British steamship, ran between England and 
the Mediterranean in 1830; she carried the mails. 

Following the Savannah, the next steamer to cross the Atlantic 
was the Royal William, a 363-ton ship, constructed in Quebec. She 
made the run from Quebec to London in something over 4o days, 
leaving August 5, 1833, and reaching Gravesend September 16. 

One of the most famous of the early steamships was the Sirius, a 
small, but stanch, vessel that was sent from (Queenstown to New York 
by the British and North American Steam Navigation Co. on a regular 
line that had just been established. She left on her voyage to New 
York on April 5, 1838, with forty-six passengers, and reached her 
destination April 23. Later in the same day the steamship Great 
Western arrived from England, and the appearance of these two vessels 
in the harbor caused great excitement in New York. The Great West- 
ern had left Bristol on April 7, thus making the passage in 15 14 days as 
against the 17 of the Sirius. The Sirius had originally been built for 
coast-wise service in England, but had been chartered in order to antici- 
pate the Great Western, which was about ready to sail on her first trip. 
The Sirius made two round trips in the line, and was then placed on the 
route between Dublin and Cork, where she continued plying until 
January 16, 1847, when she was wrecked. ‘The British Queen, newly 
built, took the place of the Sirius when she left the transatlantic route. 
Another Royal William, built by W. & J. Wilson, at Liver- 
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BRITISH SCREW STFAMSHIP GREAT BRITAIN, 1845. 


First iron transatlantic steamer ; 3270 tons 


pool, with engines by Fawcett, Preston & Co., left Liverpool 
July 5, 1838, with passengers for New York. She had water-tight 
compartments,—probably the first boat so equipped. She made several 
vOvages, and was then succeeded by the Liverpool, a steamer of 1150 
tons, constructed by Humble & Milcrest, with engines of 468 horse- 
power, by Forrester & Co. ‘The company operating her was known as 
the Transatlantic Steamship Company, and was capitalized at 4 800,000. 
The Liverpool went on the line to New York in October, 1838. A 
few voyages only had been made when she was purchased by the 
Peninsular & Oriental Steamship Co. and her name changed to Great 
Liverpool. 

The Great Western continued to run for several years, making 
thirty-seven round trips before she ceased plying to the port of New 
York. She was sold in 1847 to the Royal Mail Line, and was broken 
up in 1856. ‘The British (Queen, the first of the British & American 
Steam Navigation Company’s own steamers, left Portsmouth, England, 
on her maiden voyage to New York on July 12, 1839. A companion 
steamer, the President, came out the next year, and in 1841 was lost 
at sea; the British Queen was then sold, and thus the company that 
held the honor of having sent the first regular passenger steamer to 
America from Great Britain passed out of existence. 

The Great Britain, the first large screw steamer and the first Atlan- 
tic steamship of iron, was launched in 1843, but did not cross the 
ocean until 1845. She made a number of voyages, and was then 
placed in the Australian service, her rig being changed. 
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In 1840, Mr. Samuel Cunard, who had gone to England from his 
native town in Nova Scotia, organized the British & North American 
Royal Mail Steam Packet Co., the members of the company consisting 
of himself, George Burns, David Mclver, and others. A mail con- 
tract between the company and the British government; at £60,000 
annually, was no small help to the new concern, which at once ordered 
four new side-wheel steamships to ply between Liverpool, Halifax, and 
Boston. Before they were finished, however, the small steamer Uni- 
corn, a Canadian-built vessel, was taken across, and then dispatched 
to Boston, where she arrived June 2, 1840. ‘The Britannia, the first 
of the regular Cunarders, was ready soon after, leaving Liverpool on 
Friday, July 4, 1840, and arriving at Boston, 77a Halifax, on the roth 
of the same month. Soon after, the Acadia, Caledonia, and Colum- 
bia, boats identical in all particulars to the Britannia, were placed on 
the line. ‘These vessels plied only to Boston during the first years of 
their existence, but later a line was run to New York. 

After the Savannah, the first American transatlantic steamship was 
the United States, built in 1846 by William H. Webb, at New York. 
She made but one round trip, being sold to the Prussian government 


AMERICAN STEAMSHIP UNITED STATES, BLACK BALL LINE, 1847. 


Ran between New York and Liverpool; 268 feet in length; 2000 tons. 
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to be used as a steam frigate. Following this boat, came the Hermann 
and Washington, which were built in 1847. They were constructed 
to ply between New York and Bremen. The Franklin (1848) and 
Humboldt (1850) were built for the New York and Havre Steam Nav- 
igation Co., an American line, and received $150,000 per annum 
from the United States government for carrying the mails. Both of 
these vessels were lost ; they were succeeded by the Arago, 2260 tons, 
and Fulton, 2300 tons,—both fine ships. 

The most important line of American transatlantic steamships es- 
tablished during these earlier days of steam navigation was the famous 
Collins Line, Mr. E. K. Collins, proprietor. Four splendid steamships 
were contracted for, and the government agreed to pay the new line 
$385,000 subsidy and $415,867 for carrying the mails, on condition 


AMERICAN STEAMSHIP I[LLINOIs, 


Of New York and Central American Line; 267 feet in length ; 2100 tons. 


that the vessels of the line should eclipse in speed the steamers of any 
other line. By the end of 1850 four of the finest steamships that had 
ever been built were in operation, and had at once come to the fore in 
the matter of speed. These noted vessels were the Atlantic, Pacific, 
Arctic, and Baltic, each of which cost over $700,000. ‘They were 
more completely and beautifully finished and furnished than any steam- 
ships that had heretofore crossed the Atlantic, and were soon the 
favorite ships running between America and England. At this time 
the Cunard Line was receiving, each year as ‘‘subsidy,’’ from the 
British government $735,000, which was raised in 1852 to $866,700, 
in addition to which the mail pay amounted to over $700,000 an- 
nually. The Collins Line received a subsidy of but $385,000 from 
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the United States government, and a few years later even this was 
withdrawn, which action, coupled with the loss of the Arctic and 
Pacific, ruined the company, causing the Collins Line to go out of ex- 
istence. 

The Arabia (1854), of the Cunard Line, was the first of the trans- 
atlantic liners to possess but two masts. ‘This vessel was a very fine 
craft, built to eclipse the records held by the Collins boats, but she 
failed in this particular, although she was of very fair speed. 

A celebrated steamship was the Golden Age, a side-wheel beam 
engine New York-built steamer of 3000 tons that crossed the Atlantic 
in 1853. Shehad accommodations for one thousand passengers, andi 
was magnificently fitted up. From England she went to Australia,. 
making the quickest passage on record. From Sydney she ran to the 


AMERICAN STEAMSHIP ARAGO, 1855. 


Of the New Vork and Havre Line ; length 292 feet ; 2260 tons. 


Isthmus of Panama in 39 days. ‘The Yankee Blade, 2200 tons, an 
American steamship, made the run in 1854 from New York to Panama 
(z7a the Straits of Magellan) in 47 sailing days,—the fastest on record 
to that time. 

In 1850 the Liverpool, New York and Philadelphia Steamship Co. 
(afterwards known as the Inman Line, and now the American Line) 
was organized, and placed two steamers, the City of Glasgow and City 
of Manchester, on the line between Liverpool and Philadelphia. It 
was anage of wooden, paddle-wheel steamers, but the proprietors of 
this line were far-seeing, practical men, and tried the experiment of 
making their first two vessels iron screw steamers. The City of Man- 
chester, the second of the fleet, sailed from Greenock for Belfast on her 
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trial trip on July 16, 1851, and averaged 13 miles an hour on the run, 
the engines—two, driving a double-bladed screw—making twenty-five 
revolutions a minute. ‘The Samuel S. Lewis, built the same year, in 
Philadelphia, for the Boston and Liverpool line, was a screw steamer, 
the propeller of which—14 feet in diameter, with four blades— made 
one and three-fourth revolutions to one of the crank shaft. In 1852 
the Peninsular and Oriental Company adopted the screw on two of 
their steamers,—the Chausan, of 775 tons, and Formosa, of 675 tons, 
these boats being attached to their Chinese local trade. These were fol- 
lowed by the Bengal, 2185 tons, and Candia, 2200 tons, for the Indian 
ocean trade. 

The Persia, the first iron steamship of the Cunard Line, was con- 
tracted for in 1855, to compete with the Adriatic, then building for 
the Collins Line. She was 380 ft. in length and of 3870 tons, and 
was a very handsome and beautifully-fitted steamer. After she ap- 
peared, the Adriatic, 4144 tons, was completed, and she is acknowl- 
edged to have been the finest that had ever been built. She was the 
last steamer built for the Collins Line, which went out of existence 
shortly after her advent. Commodore Vanderbilt established a line of 
steamers to Southampton and Havre from New York in 1855, putting 
on the steamers North Star, Ariel, Ocean Queen, and Vanderbilt. 


‘This latter, the largest beam engine steamship that had ever been built 
up to that time, was the fastest ocean steamship of her time. She ran 
from New York to the Needles, Isle of Wight, in 9 days and 8 hours, 
and made the passage westward in 9 days, 9 hours, and 24 minutes. 


BRITISH STEAMSHIP PERSIA, 1855. 


First iron steamship of the Cunard Line; 3300 tons: 376 feet in length. 
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Following is asummary of the prominent ocean steam lines in 1855 : 

Liverpool and New York.—Collins Line: Atlantic, 2860 tons; 
Pacific, 2860 tons; Baltic, 2860 tons; Adriatic [building], 4144 
tons; paddle steamers. Cunard Line: Persia, 3300 tons; Africa, 
2226 tons; Asia, 2226 tons: Europa, 1834 tons; paddle steamers. 

Liverpool and Boston.—Cunard Line: America, 1825 tons; 
Arabia, 2402 tons; Canada, 1831 tons; Niagara, 1825 tons: paddle 
steamers. 

Glasgow and New York.—Scotch Line: Edinburgh, 2500 tons; 
New York, 2150 tons; Glasgow, 1962 tons ; screw steamers. 

London, Cork and New York.—Cork Line: Minna, 1300 tons: 
Brenda, 1300 tons; screw steamers. 

New York and Havre.—Arago, 2260 tons: Fulton, 2061 tons; 
Union, 2000 tons: Ariel, 2000 tons; North Star, 2000 tons: Van- 
derbilt, 3600 tons: paddle steamers. Ericsson, 1800 tons: screw 
steamer. 

Antwerp, Southampton and New York.—Belgique, 2590 tons ; 
Constitution, 2500 tons: Leopold I, 2500 tons: Duc de | 
2500 tons; Congress, 2500 tons : screw steamers. 

New York, Southampton and Bremen.—Washington, 1700 tons ; 
Hermann, 1800 tons; paddle steamers. 

Liverpool and Philadelphia. —City of Baltimore, 2367 tons: City 
of Washington, 2380 tons: City of Manchester, 2109 tons: screw 
steamers. 


jrabant, 


Thus, in 1855, paddle-wheel steamships predominated in ocean 
service, but a reaction in favor of the screw was about to take place. 
It was at this time that Great Britain was beginning to attain a degree 
of perfection with the screw that rapidly proved the superiority of this 
mode of propulsion for ocean steamers, and after the Persia and Adri- 
atic, — crowning efforts in the way of paddle steamers.—new steamers, 
with few exceptions, were provided with screws. 
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SURVEYING AND MAPPING A CITY. 
By C. H. Rice. 

F, after buying a wagon-load of coal and storing it in his cellar, the 
lucky buyer should tind that it had turned to gold, he presum- 
ably would not go to the coal-dealer to have it weighed to deter- 

mine how much it was worth. The reason is as plain as a pike-staff. 
But the same man apparently is perfectly content to hold city real 
estate of enormous value, the title for which is founded in records pre- 
pared by methods which were scarcely accurate enough to justify their 
use in describing land worth 50 cents per front foot. 

For examples to illustrate the considerations set forth in this paper, 
two cities will be used,—7s., Baltimore, Md., and Roanoke, Va., both 
of which in times past presented good (or, rather, bad) examples ot how 
confusion may become worse confounded in consequence of inade- 
quate maps and records, but both of which have set other cities in like 
condition a good example by causing accurate maps and records to be 
prepared. 

Baltimore was laid out many vears ago, while Roanoke has grown 
into a city within the past few years. The records of Baltimore are a 
perfect tangle by reason of many imperfect copies made from origi- 
nally imperfect descriptions scattered over many years. It is asin- 
gular fact, well illustrated by the condition of affairs in Baltimore, that 
municipal authorities will take the utmost pains and spare no expense 
in filing an enormous number of deeds, so that they can be found and 
consulted with the least possible trouble; but it never seems to strike 
them that it would be well to discontinue the practice of taking their 
gold to the coal-dealer to be weighed. 

Inaccuracies in land-surveying result from many causes. ‘The 
chain or tape may not be the length it is assumed to be. Even when 
its true length under given conditions is known, it may be elongated 
by excessive tension, and shortened by sag if too little tension is used ; 
and it expands or contracts with every change of temperature. Minor 
sources of error may be ignored when coal is being weighed, but, if 

gold is the substance, it is usual to put the scales in a glass case, make 
’ them ofthe best obtainable material, and use them with wey possible 
precaution against inaccuracy. 

In measuring city property, worth many dollars per front foot, the 
first requisite is a standard of known length. At Roanoke the stand- 
ard is a tape 300 ft. long, which has been verified by comparison with 
a 300 ft. tape the length of which was carefully determined by the 
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Missouri river commission. ‘The comparison of the two tapes was 
made by measuring with each two base lines about 3000 ft. long, care- 
fully taking account of the various conditions of support, tension, 
temperature, etc. 

The standard of length for Baltimore is a line on Mount Royal 
avenue 500 ft. long, with permanent marks set at convenient intervals. 
The distances between these marks were measured by a United States 
Geodetic and Coast Survey assistant engineer with a secondary base 
apparatus. With this standard, all tapes used on the ‘Topographical 
Survey of Baltimore are compared. ‘The man who is content to have 
the coal-dealer weigh his gold will no doubt think that the length of 
a tape, when accurately known, ends all difficulties, but he who is ac- 
customed to weighing gold knows that even with fine, accurate bal- 
ances many precautions and safeguards against error are necessary. 

In accurate surveying the most essential safeguard against error isa 
well-arranged triangulation system. When properly connected, with 
lines and angles measured with tape and transit, such a triangulation 
system enables the computer to say that ‘‘ these lines and angles have 
been determined to such and such a degree of accuracy’’ ; ‘‘ no error 
exceeding the set limit of error has occurred ’’ ; or, if such an error 
has occurred, ‘‘ it is in this line or that angle.’’ 

In constructing a triangulation system only a few lines—frequently 
only one—are directly measured, all the others being calculated from 
the one or more which have been measured by solving the several tri- 
angles of the system. ‘The length of the bases, or measured lines, is 
therefore a matter of prime importance. The bases at Baltimore, two 
in number, were measured with a tape 300 ft. long, supported on pul- 
leys at intervals of 20 ft. The pulleys were hung on wooden supports 
carefully set on line and grade. ‘The tension was measured by spring 
balances, and the temperature read at three different points on the 
tape every time it was suspended. ‘The constants for the tape— its 
length at a standard temperature (62° F.), rate of expansion per 
degree of temperature, etc.—were determined by many comparisons 
with the Mount Royal standard. During the comparisons the tape 
was suspended and used in every way as it was when the bases were 
measured. The work was done at night, in order to reduce the tem- 
perature correction to as small a quantity as possible. Each base line 
was about 7000 ft. in length. 

The measurement of the angles of a triangulation system is a mat- 
ter second in importance only to the measurement of the bases. With 
the best of instruments and the most painstaking of observers angles 
can be only approximately measured. But, by measuring the 
angles many times and in certain ways, values with a very small 
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amount of error can be arrived at by refined methods of computa- 
tion. 

The intersection points of a triangulation system are too far apart 
for direct use in surveys for the determination of property lines and the 
solution of other similar problems. If only a topographical survey, such, 
for example, as the survey of St. Louis, is desired, the map-work may be 
founded directly upon a properly-devised triangulation. In such sur- 
veys as those of Baltimore and Roanoke the triangulation needs to be 
supplemented by many additional points, the locations of which are 
determined therefrom by direct measurement. In order that the 
check upon these direct measurements furnished by the triangulation 
may be placed at a high figure, the distance between the triangulation 
points becomes a matter for careful consideration. Experience at 
Baltimore and Roanoke indicates that 3000 ft. is a practical average. 

If to the triangulation and traverse systems above mentioned a 
system of precise levels is added, a foundation for every kind of map- 
ping and calculating is established. If proper precautions are taken 
for preserving the marks, this foundation remains good tor all time. 
The matter of preserving the marks is a somewhat expensive one. At 
Roanoke granite monuments, with a copper wire leaded in for the 
mark, were buried deep enough to escape the possible influence of 


frost. At Baltimore stone monuments, asphalt blocks, and iron 
pipes have been used, besides many surface-marks upon sidewalks and 
curbs. 


The character of the superstructure to be built upon the above- 
described foundation depends upon the use for which it is intended. 
In a great city it ought to provide for all the multitudinous requirements 
of complex public and private interests. 

The city of Roanoke was confronted with the all-important prob- 
lem of adjusting property and street lines, and hence the maps were 
drawn on a large scale and the field-work was executed by methods 
enabling all the intricate calculations necessary in effecting such an 
adjustment to be made. 

At Baltimore the same complex problem is again present, and 
many additional ones as well. <A large territory has been annexed to 
the original city, and its system of streets must be projected to the 
best possible advantage. A sewerage system adequate to the needs of 
a great city must be designed. A basis for the records of the various 
branches of the city government must be provided, and the general 
public must be enabled to procure the various maps which the require- 
ments of trade, comfort, and luxury demand. 

The maps ordinarily needed by any city, and the uses to which 
they may be put, will be somewhat as follows : 
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first. A general map, embracing the entire city, on a scale of 
about 500 ft. to one inch, showing horizontal contours at intervals of 
5 ft., streets and their names, blocks and their numbers, the various 
political and governmental districts, public and important private 
buildings, and lines of transportation and travel. i 

Upon this map the broad, general lines for public improvement 
may be projected,—such as streets, sewers, etc. It will serve the 


various branches of the city government for an index. For example: 
the water board can use it to show the general location of water mains, 


fire hydrants, etc. Corporations, such as gas, electric, and street- 
railway companies, will make much the same use of it. It will serve 
the general public as a wall map. Such a map will be the last one to 
be prepared, because it is, in fact, a compilation from all the others. 

Second. Maps on a scale of 200 ft. to 1 in. should cover about 1 i] 
sq. mile for each sheet. They should show horizontal contours at ; 
intervals of 5 ft. ; all streets and alleys; all buildings and fences ; and 
the conditions of the ground,—whether wooded, grass, or cultivated. 

Upon the separate sections of this map the details of street loca- 
tions and drainage problems can be more closely studied than upon 
the general map. If the contours are as well-located as they have 
been at Baltimore, reasonably accurate profiles may be prepared from 
them. 

The general public will use a great many copies of this map. 
Every real-estate owner ought to possess the sheet upon which his 
property is located. From such a map the owners of large tracts, 
handsomely laid out, like many in the annexed district of Baltimore, 
may have relief models prepared, thus enabling the landscape gardener to { 
study methods of improving and beautifying their grounds to far better 
advantage than by any other means. A few relief maps of this kind i 
have been prepared at Baltimore, and their striking beauty and utility 
is apparent to every one who sees them. ' 

Third. Maps ona scale of too ft. to 1 in. may be conveniently 


| 
made to embrace !, sq. mile (at Baltimore ', of a sq. mile is the ; 
size used). Nearly everything upon the surface of the ground should j 
be shown, to say nothing of much that is underground,—such as : 
sewers, gas and water mains, electric conduits, etc. Most engineering \ 
problems may be worked out in detail with the assistance of such i 


maps. ‘The various departments of the city government will have 
occasion to use them constantly. As an example, the street depart- 
ment can show the character and condition of the pavements in 
different streets, the date and by whom laid, and much other informa- 4 
tion of like character,—matters constantly wanted by committees of | 
city councils, contracting firms, or private individuals. 
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Fourth. Maps on a large scale (40 ft. to 1 in. as used at Baltimore 
and Roanoke) cannot, of course, cover a very large territory without 
becoming unwieldy. ‘Twenty-four sheets to the square mile has been 
found a convenient size. The dimensions of blocks might be allowed 
to determine the matter, by so arranging the sheets that complete 
blocks would always be shown on each sheet. 

Such maps ought to contain everything a map can be made to show, 
even to the ground-plans of buildings, materials of which the buildings 
consist, number of stories, and owners’ names. 

At both Baltimore and Roanoke the information for compiling 
these maps has been taken in such a way that all kinds of calculations 
may be made from them. ‘The relation between the boundaries of 
properties as they actually exist on the ground, and as they exist in 
the descriptions given in deeds, may be worked out, and the informa- 
tion to be used by the proper legal authorities in adjusting such mat- 
ters may be presented in the best and most accurate way. The objec- 
tion has been raised that such information will unsettle many titles, 
and promote litigation. The idea upon which this objection is based 
is erroneous, since a title under an existing wrong description is neces- 
sarily unsettled, while a proper adjustment of the discrepancy will 
settle it. 

If a piece of cardboard be assumed to represent a block of city 
property, and this be cut up into small pieces with a sharp knife to 
represent the lots, everything can readily be fitted together without gaps 
or overlaps. This is a case parallel to perfect deed descriptions. If, 
now, the shape and size of each separate piece be distorted by stretch- 
ing, contracting, and warping in every conceivable way, the condi- 
tions as they often exist in the deed descriptions will be presented. Of 
course the sections will not fit together. 

The problem of adjusting erroneous boundaries is one of the most 
complex and intricate that can well be conceived of. In many cases 
the most proper course is to accept the lines as shown on the ground, and 
prepare new descriptions to fit the facts, regardless of the old descrip- 
tions. A mutual confirmatory agreement among owners will make such 
an adjustment a perfect one. In writing deeds it is a general custom 
to avoid one source of inaccurate descriptions by calling for natural 
objects. As long as the natural object exists, or its location can be 
found, this is all very well; but, after it is lost, and every deed which 
corners upon it gives a different location for it when run out by the 
surveyors, then the trouble commences. Until some broad scheme for 
general adjustment is devised and carried out, errors once started con- 
stantly tend to accumulate and go from bad to worse, until, as at Balti- 
more, there exists a condition of apparently hopeless confusion. The 
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descriptions are copied from one deed to another by lawyer's clerks, 
with whom the only question is one of title, not whether the Cescrip- 
tion is a correct one or not. What matters it to them if the recorced 
description of some adjacent lot covers part of the land conveyed by 
the one just written? ‘There may be a profitable case in it for some 
brother lawyer, if it gets even that much thought. 

In many cases the original muddle has been greatly aggravated by 
city officials, who, when retiring from office, claim the notes taken 
during their incumbency, as private belongings, thus robbing the public 
of what is really its own property. Instances are far too frequent in 
which employees of the city government have prepared notes, as an 
example, of the location of sewer connections, and have claimed the 
notes as their own, not even furnishing the city witha copy. ‘The 
mischief possible in a few years by such gross dishonesty is very great, 
and in many instances there is no way in which adequate punishment 
can be meted out to the evil-doers. Such troubles arise in a large 
measure from a lack of system and proper records. With maps and 
records as outlined in this paper, and a proper system of keeping all 
records up to date in the various departments of city government, all 
such difficulties would be avoided. 

The filing and indexing of maps and notes is a matter of detail 
which requires more careful attention than it usually receives ‘The 
mass of information collected during a survey is so great as to be per- 
fectly bewildering unless systematically indexed and filed. At Roanoke 
the maps and notes are in charge of the city engineer, and are filed in 
a fire-proof vault in metallic cases built especially for them, so that 
everything is easily kept in its assigned place and may be found at any 
time without trouble. 

The survey of the city of Baltimore, which has been so frequently 
referred to, is still in progress, with Col. H. T. Douglas, M. Am. Soc. 
C. E., as chief engineer. 

The sum of $125,000 was appropriated at the outset for this work. 
The city council has recently passed another appropriation for $31,- 
000, to continue the survey another year. ‘The chief engineer esti- 
mates that still another appropriation of like amount will be necessary 
before the maps and notes can be considered ready to be turned over 
to the proper department of the city government and made a matter 
of public record. When the work of this survey is fully completed, 
Baltimore will have a set of maps and accompanying records second 
to those of no city in the world. 
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REVOLUTION IN STEEL-MAKING. 
By William Metcalt. 
W [THIN little more than a century all steel, except a little 


Wootz, was made from wrought iron by what is known as 

the cementation process, and its uses were limited. Early 
‘in the last century Huntsman invented the process of producing steel 
by the fusion of wrought iron and blister steel in crucibles, the product 
being known as crucible cast steel. ‘This product was so superior that 
the use of steel was increased greatly, and all wants seemed to be sup- 
plied. For about 100 years there was little or no advance in the art of 
steel-making, except in increased skill and accuracy, and improved 
machinery. During this time the production of cast iron and wrought 
iron had increased enormously ; the invention of railroads, iron ships, 
and iron bridges caused an immense demand for wrought iron in all 
forms, especially in heavy plates and beams, which was well and 
promptly met and filled by skilled manufacturers in Europe and in the 
United States. 

‘The advances made in the use of iron were so great and so rapid 
that the time covered was known, popularly and properly, as the ‘‘ Iron 
Age.’’ ‘The art of iron-making had reached its limit both in quality 
and in magnitude of pieces, since all iron was produced primarily in 
little balls that could be handled by one man, and these had to be piled 
and pasted together piece by piece, until the size required was reached, 
the size being necessarily small because of the mode of working. 

No one seemed to expect much advance, and no one appeared to 
think of any advance in steel-making until the demands of war, requir- 
ing heavy guns, led a genius, now Sir Henry Bessemer, to conceive the 
idea of producing cast steel in large masses by blowing air through 
molten cast iron. About the same time another genius, Sir Wm. 
Siemens, invented the regenerative gas furnace,—an invention of im- 
portance hardly exceeded by that of Watts and certainly not by that 
of Bessemer. 

A Frenchman named Martin adapted the Siemens furnace to the 
melting of steel in bulk, the product being known first as Siemens- Martin 
steel; in the last few years this name has been replaced by that of 
“* open hearth steel.’’ In this way the world was given two new pro- 
ducts, —bessemer steel and open hearth steel, which in 30 years have 
led to such enormous advances in the use of metals and in the power 
of engineers that the time is well named the Age of Steel and the gexer- 
ation of revolution. 


1072 


a 


REVOLUTION IN STEEL-MAKING. 


With the demands were found the men,—men of genius, skill, and 
energy, many of whom, like Holley, Jones, and others in our own 
country and in England, shortened their lives in the intensity of their 
efforts to keep in advance of all demands; they have done their work 
and made for themselves imperishable records, while the world, 
greatly benefited by their efforts, moves on to greater achievements. 

It is the object of this article to explain as well as may be, not the 
relative merits of these steel processes with a view to invidious compar- 
isons, but the different fields of usefulness which each may be expected 
to occupy, each being adapted best to its own field. 

Before proceeding, it is important to explain that all of the con- 
stituents of steel are named in hundredths of 1 per cent., the rule being,. 
except in a few special steels not under consideration here, and in very 
high carbon steel, that no element of steel save iron is present in 
greater quantity than 1 per cent.; in fact, all except carbon and 
manganese are present in quantities of less than 1/10 per cent. So 
that .10 carbon, .10 phosphorus, etc., mean 1/10 percent., and the 
term ‘‘ point ’’ means 1/1oo per cent. ; in speaking of differences of 
points of carbon, for instance, twenty-five points means 25/100 per 
cent., and so for all of the elements. 

Although bessemer steel was invented primarily to produce large: 
masses of steel for heavy ordnance and for armor, failure in that direc- 
tion was as ignominious as was the failure of the instigator of the in- 
vention, Napoleon III, to establish imperialism : the invention itself,. 
however, was so simple, and its potencies were so great, that men of 
skill and energy in all industrial countries took up the process, and by 
persistence overcame in a few years the chief difficulties first met with. 

The one crowning success of bessemer steel was, and is, the pro- 
duction of strong, practically homogeneous, and durable steel rails. It 
is well understood and acknowledged generally that to the bessemer 
steel rail is due the great advance in railroad practice, resulting in 
more powerful engines, larger and more comfortable cars, increased 
speeds, greater safety, and much lessened cost. The higher speeds and 
heavier engines required stronger boilers in the engines and stron- 
ger. bridges to carry the heavier loads. ‘This demand was met in 

a measure by the iron makers, and in a still greater degree by the- 

bessemer steel makers, but neither were entirely satisfactory. It was. 

difficult to make iron cfthe necessary strength, ductility, and sound- 
ness, especially for boiler plates; and, while bessemer steel could be 
made with these necessary properties, numerous failures, mysterious at 
the time, led cautious men to be fearful of adopting the new material. 

In this emergency crucible steel was tried’for boiler plates with com- 

plete success, but the cost of the material was so great that persistent: 
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efforts were made to find a cheaper satisfactory material. ‘This was 
found eventually in open hearth steel, and so the open hearth process 
scored its first great victory and came into prominence. Those crucible 
steel-makers who from excess of caution had refrained from building 
boiler-plate mills were undisturbed, and those who had been progress- 
ive enough to build such mills promptly supplied themselves with open 
hearth furnaces to produce their ingots. 

During this time there had been many applications for bessemer 
steel as material for bridges, ship and tank plates, and machinery parts. 
This field was occupied so completely that in a few years iron bridges 
and ships were hardly thought of, except by a few ultra conservative 
people ; and, in regard to machinery, it became a fact that mowing 
machines, for instance, which a few years before contained but one 
piece of steel, all other metal parts being iron, now contain but one 
piece of iron, all other metal parts being steel. 

In the beginning the bessemer process experienced a succession of 
disastrous failures which almost led to its abandonment. It was soon 
discovered that neither phosphorus or sulphur were reduced in this 
intense burning process ; both of these elements, contained in the cast 
iron, remained in the steel. ‘This difficulty was removed by the use of 
iron low in phosphorus and sulphur, the limit for phosphorus being 
fixed at .10; so that what is now known as bessemer pig is iron guar- 
anteed not to contain more than .10 phosphorus. The limit for sul- 
phur is that it shall be so low as not to cause red-shortness, and manu- 
facturers may be depended upon to attend to this, as no mill man 
wishes to be annoyed with red-short material. 

An insufficiency of heat was another serious trouble, which was 
overcome by an increase of silicon content, as it was found that the 
combustion of silicon produced intense heat ; a farther advantage was 
found in the fact that high silicon tended to low phosphorus. 

The greatest difficulty of all, perhaps, was the presence of large 
quantities of oxids, which remained in the steel, producing excessive 
red-shortness and general badness. ‘Ihis was overcome by the intro- 
duction of melted ferro-manganese after the blowing was completed, 
the manganese taking up the oxygen sufficiently to leave the remaining 
steel workable and good. 

These chief difficulties having been removed, the advance in the 
production and use of bessemer steel was marvellous,—unparalleled in 
the history of industrial arts. Still there were startling and apparently 
mysterious failures that frightened the timid, until experience gave 
knowledge, and knowledge guided the skilful and careful makers to 
better work, so that the failures became rare, confidence was assured, 
and both makers and users felt safe within well-established limits. 
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The chief limitation to the bessemer process is in the entire absence 
of power to manipulate beyond very narrow limits, for the reason that, 
when a heat is blown, the sources of heat are exhausted, and the steel 
must be put into ingots betore it becomes too cold. If.it be over- 
blown, the excess of oxids cannot be eliminated ; if it be underblown, 
or if it bea cold heat, there is no means of increasing the tempera- 
ture; if it be ‘‘ wild,’’ sufficient time cannot be given to allow it to 
settle, for it cannot be ‘‘ killed’’; and, if steel be not practically killed 
in the melting, the resulting ingots wiil be as porous as a sponge 
—honeycombed. Notwithstanding, the bessemer process is simple, 
efficient in good hands, and very cheap; it has its great field of usetul- 
ness, and it has come to stay. Good, mild bessemer billets, stronger 
and tougher than the best wrought iron, have sold lately for less than 
$16 per ton of 2240 lbs. Makers of wrought iron need no farther 
hint than this. 

Basic bessemer steel led to the belief for a time that the field for 
the product would be widened greatly, and it has been enlarged greatly 
by enabling the English and continental makers to utilize their phos- 
phoric ores; but the quality of the basic is not so much better than 
the acid as to have made much change in the use of the product. It 
is very different with the basic open hearth product. 

In using the basic bessemer process it is necessary to continue the 
blow a few moments after the carbon is burned out, and this ‘* after- 
blow ’’ is liable to be carried a little too far, causing burning of iron 
and excess of oxids ; the process, too, is subject to the same limitations 
regarding the power to manipulate as is the acid process, and there- 
fore the general application of bessemer steel has not been widened 
greatly by the invention of the basic process. 

The open hearth process was now established firmly, supplying ex- 
cellent boiler plate, sheets, and all manner of mild steel for many pur- 
poses. It also became useful in the production of a good quality of 
steel castings. ‘This latter industry alone has become a great booito 
engineers, supplying them with strong, tough castings of almost any 
desired shape, overcoming many troubles which had been caused by 
the weakness of cast iron and the expense of difficult shapes in forg- 
ings. ‘lhe sand bottom, or acid process, was subject to the same limi- 
tations as the bessemer acid process, chemically speaking ; neither 
phosphorus or sulphur were reduced, only silicon and carbon being 
subject to modification at will. 

This made it necessary to insure that the charge should contain 
only so much phosphorus and sulphur as were allowable in the finished 
steel. Aside from this, nearly all of the troubles known in the besse- 
mer process disappeared in the open hearth; the source of heat 
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in the open hearth being extraneous, temperatures can be increased 
or decreased at will. If, when a heat is melted, it be not just 
right, it can be held in the furnace indefinitely,—cooled down, 
made hotter, or held even, as may be desired. ‘The steel may 
be melted dead, so as to remain quiet in the molds and make sound 
ingots or castings. ‘lhe carbon, silicon, and manganese contents can 
be controlled thoroughly in mild steel, and there need be no over- 
melting or burning. 

In high carbon steel there seems to be more difficulty in producing 
uniform results, so that for some years bessemer steel held the prefer- 
ence for steel for springs, battering tools, etc. 

The open hearth is a much slower process than the bessemer, and 
for a large output requires a rather larger investment and more skilled 
labor than the bessemer ; therefore it does not seem likely to drive the 
bessemer trom its own peculiar field. 

The basic process, so successful in the bessemer, is even more so 
in the open hearth, for, the source of heat being extraneous, it is not 
necessary to introduce phosphorus in the open hearth as a fuel ; and it 
is found also that phosphorus may be reduced considerably before the 
carbon is burned out, so that it is possible to produce steel of 1 per 
cent. carbon or more from a charge containing .10 phosphorus, and 
have the steel contain less than .o5 phosphorus, although it be melted 
down only to 1 per cent. or more carbon, requiring practically no re- 
carbonizing. ‘This fact has given the basic open hearth an enormous 
field of usefulness which was not successfully occupied by the bessemer. 

It is possible in the basic open hearth to melt down to any desired 
carbon, and not go any lower, so that there need be no over-melting 
in any case, if ordinary care and good judgment be used. 

Sulphur is not yet reduced in the basic open hearth, and it is nec- 
essary to start with low sulphur in the charge. ‘The reduction of sul- 
phur ought not to be an insoluble problem, and here is a field in which 
the coming generation of metallurgists may exercise their skill. 

Armor plates, great guns, large structural shapes, and heavy cast- 
ings are now made by the open hearth process to meet all reasonable 
requirements. Common cutlery, files, cheap hatchets, good battering 
tools (such as hammers and sledges), springs, and tire of all sorts are 
now made almost exclusively of bessemer or open hearth steel, the ad- 
vantage in uniformity and strength being rather with the basic open 
hearth. Atthe time of the invention of the bessemer process all of 
the articles mentioned in the last sentence, and many more, were made 
of crucible steel, or of German steel ; and although now, as always, 
crucible steel of inferior chemical quality is stronger and better in the 
tempered condition than the best of bessemer or open hearth steel, yet 
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the latter, being much cheaper and generally good enough, have 
almost entirely supplanted crucible steel for all except high-class tools. 

A few years ago there seemed to be a wide gap between crucible 
steel and the ordinary bessemer or open hearth steel, to be filled by 
something better in quality than the latter and less in cost than the 
former. 

A careful inquiry over the whole field both in America and Europe, 
and a careful consideration of the opinions of many of the leading 
steel-makers of the world, led a prominent firm of crucible-steel- 
makers to decide upon and build a three-ton bessemer plant, as the 
bessemer seemed to them more likely to fill the gap than the open 
hearth. ‘The basic open hearth was not then developed by Americans, 
although used largely for the common grades by Europeans. The 
plant was built at an expense of about $80,000, and started. Inside 
of a month another prominent steel-maker laid down in the yards of 
the crucible men billets of very high quality at a price less than the 
cost of the raw material that would have been required in the bessemer 
to produce billets of even quality. These were basic open hearth bil- 
lets, the process having been developed while the little bessemer was 
building. The bessemer plant was shut down immediately, but the 
$80,000 was not all lost; the vessels were torn out and sold as scrap, 
cranes were shifted, new ladles and pits were arranged, a small basic 
open hearth furnace was built, and now the little plant is running suc- 
cessfully. The ‘‘gap’’ has been filled to the entire satisfaction of 
consumers, and crucible steel is relegated to the higher walks, where 
the requirements of great strength, fineness, and endurance outweigh 
questions of cost. : 

The fact remains hardly disputed that crucible steel of chemical 
inferiority, but of rather high carbon, is, in the tempered condition, 
greatly superior to the best of bessemer or open hearth steel ; this is 
not a mere mystery; it is not due to ghosts or to hobgoblins; it 
has certainly a discoverable and removable chemical or physical cause. 
It seems now almost certain that it is due to one or all of the three 
elements, oxygen, nitrogen, and hydrogen, all of which are introduced 
in steel in the bessemer and open hearth processes in much greater 
quantities than in the crucible process. It is known that they are there 
either as elements, or as oxids, cyanogen, or ammonia ; in what way 
they produce bad effects, or how they may be removed, is not known. 
Here is a large field for metallurgic engineers. Other great revolu- 
tions may come at any time and in ways as entirely unexpected as 
many of the great changes of the past. 

The conclusions from what has been written may be summed as 
follows : 
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1. Wrought iron can never again be a leading metal of construc- 
tion, since a stronger and better material can be produced at much less 
cost than is possible to the laborious hand-worked system of making 
wrought iron; all men should rejoice if mankind could be released 
forever from the heavy, exhausting labor of the puddler. 

2. The field of the expensive crucible has been narrowed greatly, 
and limited to the finer requirements of the arts ; it will hold this field 
until future developments shall remove the last elements of weakness 
from the cheaper processes ; when that time comes, crucibles will be 
used no longer for making steel. 

3. The bessemer process is so exceedingly simple, handy, and cheap 
that it does not seem likely that the open hearth process will ever 
drive it out of use or prevent its development. 

4. The open hearth process, and especially the basic, is so well in 
the front as to certainty and quality, and it is so economical, that it 
must be given precedence, and engineers may feel easy as to their 
ability to get almost anything they need. 

5. Poor crucible, bessemer, and open hearth steel will always be 
produced in large quantities, and buyers will be found for them as long 
as greed and ignorance are to be found among men; and there will 
always be men of conscience who, with a due regard for character, will 
do the best possible work. ‘The wise investor and sensible engineer 
will know these latter, and those who will may have good material and 
be safe in using it. 

Revolutions sharp, sudden, expensive, and unexpected, have been 
so numerous in the last 30 years that the men who have led in the 
struggle have become gray at a time when ordinarily much of the spring 
of youth, and all the vigor of prime, should still be left to them ; many 
have fallen by the way side, and many are gone over to the great ma- 
jority ; they have done their work, and they have done it well; the 
foundations are established so firmly that the ordinary works of to-day 
would have been wonders 30 years ago, and wild speculations of 
dreamers 50 years ago; the achievements of the next century will be 
established on these same foundations ; art, skill, and science will 
beautify the superstructures, and the workers will look back with 
admiration upon the records of the pioneers. 

The art of steel-making is so well established now that engineers 
and investors can go on with their work safely and economically, and it 
seems as if all requirements were met so well that there might be a period 
of rest from revolutions, and that leaders could devote themselves to 
the perfection of organization and the production of sure results. 
‘Those who are in the front, however, see clearly that much is yet to 
be done, and they are not so optimistic as to look for quiet times. 
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PLANT. 
By R. Me Kay. 

HE adverse financial conditions which have prevailed during 
recent years have cut with peculiar keenness into the profits 
of the silver mining industry, and those mines which can now 

be profitably worked are exemplifications of the survival of the fittest. 
Their vast mining and milling plants call for the exercise of almost 
all branches of science and engineering. Probably no mine system in 
the world possesses more features of interest and instruction than the 
Ontario and Daly mines, worked in conjunction under one ownership, 
and located near Park City, Utah, in the Wahsatch range. 

The recent completion of the Ontario drain tunnel and the utiliza- 
tion of its waste water to furnish electric light and power for the 
numerous works and mills of the companies present some features 
which seem to justify description, and which may convey valuable 
lessons to those engaged in similar projects. 

The Ontario mine was discovered in 1872 and has been continu- 
ously worked since that time, its owners having purchased and acquired 
a vast amount of land for the purpose of extending their territory and 
controlling the ore bodies along the veins therein. 

The Ontario has four vertical shafts, only two of which are at 
present actively used, the several shafts having been sunk in order to 
reach the ore bodies in the most convenient and economical manner. 
The shafts now used are No. 2 and No. 3, the former being at present 
1500 feet in depth and the latter r100 feet. ‘he underground work- 
ings of these mines have attained such vast dimensions that, if placed 
end to end, they would form a continuous tunnel nearly 60 miles 
long. 

The chief difficulty and expense encountered during the operation 
of this mining enterprise has been the disposition of the water which 
pours into the underground excavations from subterranean reservoirs 
and streams. ‘lwo means only existed by which this could be con- 
trolled, these being the continual operation of large and numerous 
pumping engines, and the cutting of tunnels from the lowest available 
point of the workings to some surface location which afforded natural 
drainage for the final disposition of the flow. Either method, of 
course, involved great expense. 
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When Ontario shaft No. 3 had reached a depth of 600 feet, the 
quantity of water had become so formidable that considerations of 
economy impelled the management to run a drain tunnel from the 
bottom of that shaft to a point nearly a mile distant, through which 
the drainage was carried off. For several years this tunnel proved 
equal to the requirements and resulted in great saving to the company, 
but, as the shafts went deeper and the lateral workings extended, the 
water again became an intolerable burden, and far more serious than 
ever before, for at this time the Ontario was operating much deeper 
than any of the surrounding mines, and the ramifications of its under- 
ground work had assumed such proportions that not only had the local 
water greatly increased, but the mines located round about, and in fact 
the entire neighboring country, had begun to drain into the lower 
workings of the Ontario. In one case a large adjacent mine which 
had been unable to contend against the water, and had been closed 
down on that account, became absolutely dry and remains so to-day. 

When the Ontario had reached a depth of 1200 feet, it became 
necessary to run a new drain tunnel, and to locate it at a depth suffi- 
cient to provide for extensive operations in the future. 

The topography of the country is such that the utmost thought and 
careful consideration were demanded in finally deciding as to the direc- 
tion of the proposed tunnel and the location of its mouth. The 
estimates as to time and expense involved were most difficult to 
form, and the conditions involved were complicated and uncertain. 
The decision, as finally made, was to run eastward from the 1500-ft. 
level of No. 2 shaft, the total length of the tunnel being approximately 
3 miles. It was expected that 6 years would be required to complete 
the work, and that the cost would approximate $500,000. 

Work was begun on this tunnel July 25, 1888, at the east end. 
The first 300 ft. were driven entirely by hand, during the erection 
of machinery at the mouth of the tunnel. The plant consisted of 
boilers and engines, a Root blower, used as an exhaust for sucking 
foul air and powder smoke from the face, two large air compressors 
supplying Ingersoll drills, and a saw-mill for cutting timbers used in 
the tunnel. All the timber was hauled by wagon from 15 to 20 
miles, being shaped and fitted at the tunnel mouth. 

During November, 1891, a tremendous body of water was encoun- 
tered, which drove out the men from the face. Bulkheads were use- 
less. Nothing could restrain the flow, and all that could be done was 
to wait for the water to exhaust itself. ‘Ihe volume was so great that 
for a distance of gooo ft. the track had to be raised, because of the 
insufficient water way, and parts of the track were entirely washed out. 
Seventy-one days were lost before work at this point could be resumed. 
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Again in May, 1892, a similar experience stopped all work for 55 
days. These two occurrences were preceded by the loss by fire of the 
buildings at the mouth of the tunnel, which caused a further delay of 
2 months for reconstruction. The total loss of time during the con- 
struction of the tunnel, from all causes, amounted to 413 days. 

In order to relieve the water pressure along the main line of the 
tunnel, side drifts, aggregating 644 ft., were run at various points. 
Ten switches for the passage of trains were also cut double the normal 
width of the tunnel, making a total length of 1593 ft. of additional 
work. 

Owing to the nature of the ground along the line of the tunnel, it 
was considered impracticable to sink an intermediate shaft, but, in or- 
der to hasten the work, a force of men was set to drive eastward from 
the 1500-level of No. 2 shaft, the idea being to push forward until the 
two headings should meet. After running 270 ft., a flow of water was 
encountered which bade fair to endanger the entire mine by flooding 
the pumps; therefore work was discontinued at the west end. After 
more than six years of unremitting labor, mishap, and disaster, the 
final connection of the two headings was made on the night of Octo- 
ber 7, 1894. ‘The east and west headings of the tunnel coincided per- 
fectly as to alignment and grade, and daylight was visible 3 miles 
distant from the bottom of shaft No. 2. 

The total cost of this improvement amounted to $466,753. This 
shows the average cost per foot for the total length of 15,494 feet to 
have been $30.12. During the last year of the work a total advance 
of 1654 feet was made, the average cost per foot for that distance 
being $48.82. The annual saving due to cessation of pumping 
amounts approximately to $164,000, at which rate the tunnel will 
pay for itself within 4 years. One-half of the cost of this work was 
paid by the Daly, whose drainage is discharged through this tunnel. 

As the tunnel neared completion, it became evident that the flow 
of water therefrom would be permanent and of considerable amount, 
though no means existed by which the normal flow for the future could 
be accurately foretold. | However, the quantity of water handled by 
the pumps during past years was known with reasonable accuracy, as 
was also the decrease in that quantity due to the approach of the face 
of the new drain. Measurements of the flow at the tunnel mouth had 
been made from time to time, and comparison of these various sets of 
figures gave some indication as to the future discharge, and showed 
that opportunity existed for securing additional conveniences and 
economy by utilizing the water at the tunnel mouth, where a short and 
steep fall was readily available. 

The idea of electrically transmitting this waste energy to those dis- 
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tant points where it could be usefully applied was adopted by Super- 
intendent R. C. Chambers, and the matter of designing and construct- 
ing a suitable plant was referred to the writer. 

Surveys and measurements made at this time, while the tunnel was 
yet several hundred feet trom completion, showed a steady flow of 
water amounting to about Soo c. f. per minute and an available fall 
close to the tunnel mouth of 125 ft. in 380 ft. ‘The general opinion 
was that a decrease would take place in the near future, but many facts 
and figures convinced the engineer in charge of the work that a perma- 
nent increase would occur in the flow at the mouth. Accordingly a 
plant was decided upon of sufficient capacity to furnish light to all of 
the hoisting works, mills, and dwelling-houses belonging to the Ontario 
and Daly mining companies, and sufficient power during the day to 
drive the machine shops of the mines and mills. _.No underground 
lighting was attempted. 

The choice of a route for the transmission line lay between an 
overhead line, following a well-traveled road through cafions for a 
maximum distance of about 6's miles, and an underground line through 
the tunnel, to a point well adapted tor a center of distribution, and 
offering advantages in saving of copper and ease of inspection. 

The overhead route was considerably the longer, involved a some- 
what wider distribution of load along the main line, and exposed the 
line to extremely heavy winter weather and to frequent and severe 
storms during summer. ‘This route was easy of inspection throughout, 
except in winter weather. 

The underground route presented the advantages of a shorter line, 
greater facilities for uniform voltage throughout the system, and abso- 
lute protection of the transmission from bad weather and lightning; the 
entire main line, too, could be inspected and repaired by a workman 
without dismounting from a tram car. On the other hand the cost of 
erection and danger of accidental contact were greater, and the mainte- 
nance of proper insulation of the line seemed impossible, owing to the 
floods of water falling from the roof and timbers of the tunnel, the 
frequent shifting and breaking of timbers, and the great number of 
insulating supports required for mechanical strength. ‘Therefore the 
overland route was chosen for the transmission. 

The hydraulic plant is located about 1600 ft. from the mouth of the 
drain tunnel. The water is conveyed through a wooden flume and 
ditch to a pressure tank, there being also an overflow ditch with adjus- 
table gate for disposing of surplus water. ‘The pressure tank is pro- 
vided with a settling compartment and racks for catching drift con- 
tained in the water. From the pressure tank is led a wrought-iron 
pipe of varying diameter. 
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The prime mover is a 3-ft. Pelton tangential wheel calculated to 
deliver on the main belt go h. p. when running at 280 revolutions per 
minute under 120 ft. effective head. 

The conditions to be fulfilled in the selection of a type of electrical 
equipment for this plant removed all direct current systems from con- 
sideration. ‘The choice lay between the various alternating single and 
multiphase systems, generating the maximum line voltage directly, and 
supplying reducing transformers at various points along the main line. 
The Monocyclic system was adopted by reason of great simplicity of 
the system as a whole, its freedom from lack of balance between the 
different circuits, the ability to successfully operate self-starting motors 
of a simple and well-tried type, as well as are and incandescent lights, 
and, finally, its first cost, which in this case was less than for any other 
system excepting the three-phase 

The electrical equipment of the power house includes an eight- pole, 
60-kilowatt, Monocyclic alternator, driven at goo revolutions by a 
twelve-inch belt from the pulley on the wheel shaft. ‘This dynamo at 
no load generates 2200 volts at 60 cycles per second, and normal ex- 
citation is supplied by an Edison bipolar shunt machine driven from 
the alternator shaft. ‘Che dynamo is over-compounded to furnish 2500 
volts with a full load current of 25 amperes. 

From the terminals of the generator three main leads are taken to 
a skeleton switchboard, on which are located switches, rheostats, indi- 
cators, lightning arresters, and a gage indicating the pressure of the 
water supplied to the wheel below. All wiring between the dynamo 
and switchboard is carried Leneath the floor of the dynamo room on 
porcelain insulators in plain sight. The engineer has full control of 
the entire system without leaving the side of the switchboard. 

The transmission line covers a total distance of 6! miles, and 
traverses a very rough and broken country, rising at one point to nearly 
gooo ft. above sea level. The entire line, however, was located so as 
to obtain good sun exposure at all times. ‘The poles are of red pine. 
The loss in the transmission at full load was calculated at about 11 per 
cent. between the power house and the centre of distribution. 

The insulation resistance of the system is remarkably high. The 
total number of 16-c. p. lamps connected with the system is 700, all 
supplied at 110 volts. ‘The problem of securing proper distribution of 
light in the various mills and hoisting works was very successfully 
solved by a suitable arrangement of the incandescent lamps. ‘The are 
lights formerly in use were very unsatisfactory, being difficult to main- 
tain, owing to constant exposure of their mechanism and to clouds of 
metallic dust and steam, and especially objectionable because of local- 
izing the light and casting numerous dense shadows. 
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The wiring and fixtures in the mills are subjected to very unfavor- 
able working conditions. The most objectionable feature is the effect 
of metallic dust, steam, and sulphuric acid vapors upon exposed metal 
surfaces, and upon the insulation of the wire. Frequent testing has 
failed, however, to indicate any grounds or short circuits. Hard rub- 
ber water-proof sockets are used throughout the mills, and the lights 
are tapped directly on the supply branches without rosettes, the 
branches being protected by switches and cut-outs in sheltered places. 

There are three motors connected to the system, two of 15 h. p. 
each and one of 25h. p. The 15-h. p. motors drive the machine 
shops of the Marsas Mill and the Ontario Mine; the large motor is 
located in the saw mill at Ontario No. 3 shaft. 

On February 24, 1895, the plant was started. A trial run failed to 
develop any defects throughout the entire installation. On the follow- 
ing day, during a heavy storm of snow and sleet, the entire load of 
lamps connected with the system was thrown on. ‘The performance, 
under load, of the installation in the power house was thoroughly satis- 
factory. ‘The dynamos ran smoothly and quietly, and failed to show 
any evidence of heating in any part. ‘This lack of heating has charac- 
terized their performance at all times since the beginning of operations. 

The method of furnishing excitation to the generator in a plant 
of this character is a factor of vital importance in securing close regu- 
lation. It may be stated as a general rule that, where the normal field 
strength of the generators is a function of their speed, close regulation 
of voltage for large and rapid fluctuations of load is impossible to 
attain in a water-power plant. 

To insure constant excitation the exciting machine should always 
be driven by a separate water wheel, where the conditions permit of 
such arrangement. 

The plant has run constantly since its completion without inter- 
ruption or repairs of any sort, barring the breakage of the exciter shaft 
by a tight belt shortly after the start. ‘The accident caused interrup- 
tion of service for 12 hours only, and was purely a result of careless- 
ness. During the month of June some interesting experiences occurred 
with lightning. On one occasion an electric storm of great intensity 
prevailed along parts of the line most distant from the power house. 
During the space of a half hour no less than thirteen separate strokes of 
lightning came into the switchboard from the main line, all of these 
being successfully discharged by the arresters. The final discharge, 
however, was of such severity as to start an arc between the discharge 
points of the arresters on the two main wires. This arc of compara- 
tively low resistance immediately short-circuited the dynamo through 
a portion of the large copper strip used as a ground connection, and 
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the machine ran in that condition for fully 1o seconds betore being 


by the dynamo. 


disconnected. No damage whatever was sustained 
lhe two arresters, however, were rendered absolutely useless, the brass 
dist harge knobs being completely melted down, and several were fused 
together. .\fter removing the damaged arresters, the dynamo was again 
started, and no turther difficulty was encountered. 

I'wo engineers are emploved to operate the (ntario electric sys- 
tem, each of whom runs the plant 12 hours daily. No labor is in- 
volved, and, owing to the steadiness ot the load both day and night, 
the attention required in the power house is limited to the inspection 
of oil in the various bearings and the starting and stopping ot the 
plant at the beginning and end of each run, at which time the ma- 
chinery is wiped off. The motors require no attention during their 
operation. ‘The entire system at any instant involves only the attend- 
ance of the engineer at the power house, who also makes any slight 
repairs or alterations required from time to time throughout the distri- 
bution. The operating expenses therefore practically include only the 
engineer’s pay, occasional minor supplies, and lamp renewals. 

The total cost of the Ontario system is a matter of gratification when 
viewed in comparison with recent figures showing cost of similar in- 
stallations elsewhere, and in view of the diversity of service and 
economy of attendance secured. ‘The saving effected by the installa- 
tion is somewhat difficult to estimate accurately because of the large 
additional service hitherto unpossessed by the company. ‘The interest 
account is somewhat higher than that charged against the old are light 
plant. The labor account for the service now rendered by the pres- 
ent plant is very considerably reduced, some income is already derived 
from the sale of current for lighting, and the amount saved annually 
in fuel and illuminating oil exceeds $3000. 

The great drain tunnel is being extended through the Ontario 
ground to the Daly mines, and a continuation of work has resulted in 
a notable increase in the flow of water available at the power house, 
the amount being at present about 1500 cubic feet per minute. 

Negotiations are nearly completed for doubling the installation at 
the power house, with the object of providing a reserve unit in case ot 
break down, and of selling current by contract to a local organization 
for lighting and incidental power service in Park City. 

The extension of the plant will involve but comparatively small 
outlay and labor, and the attendance will not be increased. 

It is, therefore, confidently expected that the plant will be made to 
earn dividends, in addition to furnishing its present service free of 
cost to the owners. 
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THE ARCHITECTURE OF MODERN HOSPITALS. 
By C. Gardner. 


ONG, long before **man’s inhumanity to man’’ had been recorded 
in modern poetry, man’s love for man had borne visible fruit 
in the shape of hospitals and asylums. ‘There is good reason 

to believe that in the vast basin of the Nile there existed medical 
schools and institutions thousands of years before the beginning of the 
Christian era. There is believed to have been a hospital in Ireland 
300 years B. C., and about the same time the great king of India, 
Asoka, ordered hospitals to be built throughout his kingdom. <A 
famous Chinese traveller records a few hundred years later that ‘‘ the 
nobles and landowners of India have founded hospitals in the cities, 
to which the poor of all countries, the destitute, the cripples, the 
diseased, can repair for shelter. ‘They receive every kind of help 
gratuitously. Physicians inspect their diseases, and, according to 
their cases, order them food and drink, decoctions and medicines,— 
everything, in fact, that may contribute to their ease.’’ The oldest 
hospital for women is said to exist in Siam. ‘The ancient Greeks and 
Romans, from whom, or through whom, may be traced most of all 
that is called ‘‘ modern civilization,’’ maintained dispensaries and 
hospitals. Charlemagne and the Moors in Spain founded hospitals 
more than rooo years ago, and it is said that during the thirteenth 
century there were nineteen thousand hospitals, or something that stood 
for hospitals, in Europe. Evidently the ‘* Dark Ages’’ were not all 
darkness. In 1456 Francesco Sforza founded the great hospital in Milan 
which, with over two thousand beds, is one of the largest general 
hospitals in the world. Many hospitals existing in England were 
founded in the twelfth and thirteenth centuries, and the English have 
been founding others and making over the old ones ever since. ‘The 
great London hospital of St. Bartholomew was established early in the 
twelfth century, and the hospital of ‘The Holy Spirit at Rome, which in 
the seventeenth century had a revenue of $200,000, was begun in 1198. 

All this and much more may be found in that book of wonderful 
research, ‘‘ Burdett’s Hospitals and Asylums of the World,’’ but it is 
unnecessary to give farther examples to show that hospitals are not ex- 
clusively **modern’’ institutions. And yet the advance in medical 
and surgical science that has taken place during the last half century 
has been so great that the hospital planning, construction, and man- 
agement considered wise and satisfactory two or three generations ago 
would now almost be thought detrimental rather than helpful. 
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Until within 100 years but little was known of the importance of 
cleanliness in the atmospheric and visible environments of the sick and 
wounded, although in the fourteenth century the Italians understood 
something of the nature of contagion, and attempted isolation on that 
account. ‘The insane were treated almost as criminals, or, at best, as 
if they were to be blamed rather than pitied for their infirmity. All 
psychological influences, now recognized as of the greatest importance, 
were ignored and left to accident. Surgical operations were performed in 
the rooms containing the sick, and ventilation was so little comprehended 
that even in the early part of the present century one of the English 
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encyclopedias makes this astonishing suggestion: ‘* When the ceil- 
ings of hospitals are low, it will be found wise to remove some part of 
them, to open the garret story. ‘The doors and windows may likewise 
be opened. In winter the hospital wards are to be warmed with 
chimneys [sic] and never by stoves, for, though the latter may warm 
a large ward better and at less expense, yet by scarce making any 
draught of air they will be apt to increase its putrid quality’?! And 
we are told that not so very much longer ago the physicians, in going 
their rounds among the patients, were obliged to carry scented hand- 
kerchiefs and various other refreshing stimulants to enable them to per- 
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form their painful duties without nausea or faintness. Now, as Dr. 
Weir Mitchell has said of a patient in a modern hospital: ‘If that 
sick boy were lord of a guinea a minute, no more could be known ot 
his case, no more could be done for him.’’ 

All of which goes to prove that the world does move, even though 
on the old lines laid down in the beginning. Solomon might still 
declare that there is no new thing under the sun; but, if our new 
ways of doing the old things could have been tried on in Jerusalem, 
they would have made the (Queen of Sheba dumb with amazement. 

In a study of the planning and construction of hospitals the first 
step is to discover the ruling motive,—to answer the question, 
‘““Why?’’ The answer is easy. The center around which all else 
revolves, whether the hospital is to contain six, sixty, or six hundred 
patients, is the ward. ‘This 7s the hospital. The administrative 
offices ; the operating theaters; the heating and ventilating systems; 
the bath-rooms and reception-rooms ; the home or training school for 
nurses ; the store-rooms, dispensaries, kitchens, dining-rooms, and 
servants’ quarters, whether the same be few or numerous,—all these 
are merely adjuncts to the ward. One perfect ward is the model for 
every other. It may be said almost without qualification that the one 
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essential of the perfect ward is cleanliness ; not alone the visible clean- 
liness that results from washing with many waters and removing con- 
spicuous dirt, but that more essential and immeasurably more difficult 
cleanness which protects from the germs of disease, bacilli, effluvia, 
odors, and emanations of all sorts. Even the site is determined by 
the requirements of the ward. It must afford ample light, security 
against noxious elements from outside, and opportunity to be, materi- 
ally speaking, in the world, but not of it. 

Assuming that there are money and land enough, it is hardly 
necessary to say that the site for a hospital should be chosen with 
special regard to its sanitary character; that it should be naturally 
dry and easy of drainage, both on the surface and underground ; that 
it should have the most favorable outlooks, and be sheltered from the 
winds. It should likewise be of such extent that the noise and dust 
of crowded thoroughtares will not reach it,—a condition that will also 
allow the buildings to be placed with little or no regard to the ‘‘ street 
front.’’ As for shade trees, with all their beauty and charm, and 
their grateful effect, real and apparent, upon the summer air, it is 
rarely wise to choose a lot on account of the trees growing upon it. 
Compared with the life of the hospital, the tree is but a temporary 
affair, and there is no more common mistake than misplacing a build- 


ADMINISTRATION BUILDING, JOHNS HOPKINS HOSPITAL, BALTIMORE, MD. 


ae 
5 
{ 
| 
i eat 
$ 
If! 
Fi 
q 
a 


“IV.LIdGSOH VINOLOIA 


4 
wae, 
: 


‘SLOALIHOUV SHOTAVL F ‘N MOOOHOLIH 


: 
= 
if 
i 


1092 ARCHITECTURE OF MODERN HOSPITALS. 


ing for the sake of sparing a tree that may be struck by lightning or 
palsy before the building is finished. It should also be remembered 
that 5 years—at the outside 1o —will afford all the shade, all the ver- 
dant background, and all the shelter from pitiless winds that are 
necessary either for utilitarian or esthetic purposes. It sometimes hap- 
pens that a natural slope in the surface of the ground may be employed 
in such a way as to seem to add to the excellence of the site. But 
this again, beyond what will ensure good surface drainage, is of little 
real importance, because, if a varying surface will allow a better ad- 
justment of the floors, it can be easily obtained by grading. 

It has been found in large cities that there is a marked increase of 
epidemic and contagious diseases in the immediate vicinity of hospitals 
where such diseases are treated, and this fact, with other considera- 
tions, has led to the building of new hospitals farther and farther 
from the centers of dense population, the great improvement in ambu- 
lances making the transportation of patients less difficult. 

In some of the large cities of Europe it has been thought wise to 
go several miles towards, if not actually into, the open country. To 
diminish, if not actually remove, this danger of contagion, the ex- 
pedient has been recently adopted in England of forcing the expelled 
impure air from the contagious wards through a chamber heated to 
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such a degree that all dangerous germs are destroyed. But this con- 
cerns ventilation and opens interesting speculations in other ways, We 
wonder whether the time will come when we shall set traps for dan- 
gerous microbes as we now do for mice, woodchucks, and bears. 
Whether the plan determines the site or the site the plan, their in- 
timate relation cannot be ignored, for, however uniform the needs may 
be, there is infinite variety in the details of their adjustment, and it 
would be practically impossible to find two sites so nearly alike that a 
plan adapted to one would, without modification, suit the other. 
What is known as the pavilion plan is at present preferred for gen- 
eral hospitals. ‘This means that each ward is wholly or partially 
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detached from every other, either in separate buildings or by means of 
semi-detached wings. In brief, there are two essential points to be 
gained: the fullest measure of convenience in passing from one ward 
to another, or from the administrative offices to the wards ; and the 
desired isolation. 

As a loss in one direction is a gain in the other, the adjustment of 
these two requirements varies according to circumstances. For in- 
stance: wards for contagious diseases of the milder types would demand 
greater sacrifices in the way of accessibility than would be desirable 
where the only need of isolation is to diminish as far as possible the 
objectionable consequences of assembling large numbers of sick or 
wounded people in close proximity. On the other hand, for actively 
contagious diseases more complete isolation must be secured at what- 
ever sacrifice of convenient approach. When all has been done for 
cleanliness that can be done in the choice of the site, it remains to 
consider the building itself. In order to lay a broad foundation for 
perfect cleanliness, two things are needful,—simplicity and honesty. 

It is probable that most of the hospitals that have been built in this 
country during the present century could be burned without any diff- 
culty, and that most of those to be built in the next 25 years will also 
be contrived with reference to prompt and easy combustion if they 
should happen to take fire. And yet, unless distinctly intended to 
be destroyed, for sanitary reasons, as often as every 5 years, a hospital 
ought to be fire-proof,—not merely slow-burning, but proof against 
destruction by fire,—because of the helplessness of the occupants in 
case of fire, because it is easier to give to fire proofstructures the quali- 
ties of cleanliness, immunity from constant repairs, and protection 
against noise, and because fire-proof means time-proof. It is one of 
the anomalies of our progressive age that so little is done to render 
all important buildings—public, commercial, and domestic—safe as 
well as durable. 

‘¢ Fire-proof’’ means walls of masonry and floors and roofs of ma- 
sonry or iron and masonry combined. It means that all flues for venti- 
lation and warming are of the same incombustible materials ; it allows, 
if it does not positively require, the wood used in the interior fittings 
to be reduced to the minimum. ‘The outer wall will be double with a 
well-ventilated air space between the two shells of not less than 1! in. 
The inner surface will be smoothly finished with cement, painted and 
varnished, and thus made practically impervious to moisture and 
dust. Something better than this may be devised, but, up to date, 
nothing seems safer, cleaner, and more durable. All sorts of tiles and 
glazed bricks have more or less cracks, and I am not aware that any so- 
called ‘* glass’’ finish has been devised that is not liable to the same 
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CIVIL HOSPITAL, VENICE, 


fault. It 1s true that oil paint and the most durable varnishes avail- 
able for this purpose are not absolutely impervious to hot soap suds and 
indiscriminate scrubbing, but there need be no indiscriminate scrub- 
bing in a common ward, while the paint and varnish are easily re- 
newed. Around the door and window openings there is no occasion for 
wood finish, or for stucco, cement, or marble ‘* trim.’’ Everything 
of that sort provides either fine cracks between the wood (or other 
material) and the surface on which it rests, or certain projections and 
hollows which afford resting-places for dust and whatever dust harbors. 
There will be no sharp angles to be abraded or filled with dirt, and, 
where the vertical walls join the floors, there will be a sufficient curve, 
either in the material of the floor or that of the wall, to allow easy and 
perfect cleaning. ‘The ceiling will be treated like the walls in every 
respect except color. In brief, the inside of the ward will be as nearly 
as possible like a perfectly clean, smooth box, in which there are no 
rough places for dust to gather around and microbes to build their 
nests upon, no part which may not be reached by a damp sponge, and 
none which may not be kept so clean that it would not soil the finger- 
tip of a white kid glove. 

As every housekeeper knows, the part of the house most difficult 
to keep clean is the floor. In a hospital carpets would be absurd ; 
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INTERIOR COURT, HOSPITAL OF THE INNOCENTS, FLORENCE, ITALY. 


at the best they merely retain, and for a time conceal, the dirt that is 
sure to be present in them. Wooden floors made in the ordinary 
way have cracks especially contrived as fertile fields for the cultivation 
of microbes. Cement, even of the hardest, wears and produces a 
dust, all the more detrimental by reason of its fineness, and marble or 
burned tiles have both the dust and cracks against them, besides being 
hard and cold. Some durable, clean, elastic material of good color 
may yet be invented, but at present hard, fine-grained wood in the 
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WARD BUILDING, GRADY HOSPITAL, 

A—General Ward. B—Sanitaries. C—Toilet. .D—Bath Room, E—Kitchen. F—Clothes 
Room. G—Linen Room. H—Vent. I—Nurse’s Room. J-Stool Closet. K—Dry 
Room. L—Vent Shaft. M—Clothes Chute. N—Isolating Room, O—Dining Room. 
P—Corridor. 

form of parquetry, or laid in such manner that there will be no cracks 

even after the lapse of years, appears to be the best thing for floors. 

A floor of this kind may be filled and coated in a way to make it 

practically impervious to dust and air, and, while not indestructible, 

it is subject only to light wear in the wards, and the coating of var- 
nish or other protective is easily renewed. It has also the advantage 
of being a slow conductor of heat. 

When all this is done, we have not achieved permanent cleanliness, 
but only provided the conditions that make visible cleanliness possi- 
ble. Beyond that is the vastly more important demand for atmos- 
pheric purity. ‘This requires the exclusion of dust from the outside, — 
the dust which so rapidly filters through common masonry, which 


WARD BUILDING, BACKUS HOSPITAL, 


A—Sun Room. B-General Ward. C—Bath Room. D—Toilet. E—Vent Shaft. F—Tea 
Kitchen. G—Dumb Waiter. H—Dumb Waiter. I—Clothes Room. J—Nurse’s Service 
Room. K—Stool Closet. L—Water Closet. M—lIsolating Room. N—Day Room. 
O—Corridor, P—Elevator. 
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laughs at lath and plaster walls and ceilings, and which rises through 
the cracks in the floors and crawls in around the window sashes. 
These are the foes from without. Those from within are the effluvia 
exhaled from the occupants, the impalpable dust that wears.from cloth- 
ing, bedding, and furniture, and the more evident sort that will still 
accompany footsteps, however well shod and shaken the feet may be 
that make them. Against the invisible dirt there is no protection but 
atmospheric washing,—that is, ventilation. Since all these impurities f 
are constantly floating in the air, it follows that, if the air can be con- ' 
stantly expelled, these troublesome elements will also be cast out. And 
this opens the great question of pure air, and how to get it. 

In practice outside air is supposed to be pure air, but this is only 
partially true; while artificial means may be employed for its purifi- 
cation, the obvious means of security against miasmatic or other preva- 
lent atmospheric evils is the selection of a site naturally salubrious. H 
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WARD BUILDING, JOHNS HOPKINS HOSPITAL. 


1—Private Ward. 2- Private Ward. 3—Linen. 4 Patients’ Clothes. 5 —Connecting Cor- 4 7 
ridor. 6—Water Closet. 7—Lavatory. S—Corridor. g—Central Hall. 1o—Ventilating { 
Chimney. 11—Ward. 12-Sun Room. 13—Dining Room. 14—Kitchen. 15—Lift. 16— 
Connecting Corridor. 17—Bath Room. 18 —Nurse’s Toilet. 
From the no-ventilation of the old hospitals where the air of the 
wards was so foul that even the well visitors were made sick by it, and i 


the crude methods employed a few years ago, to the elaborate systems 
of fans for forcing in the air and fans for pulling it out ; from the fit- 
ful drafts of wind to the flow of air automatically regulated ; from the 
hot ‘‘ chimneys ’’ and stoves that were universal a few years ago to the 
steam and hot-water pipes that create an internal climate almost un- 
varying and quite artificial,—there is a distance as great as that between 
a log-cabin and a Queen Anne ‘ villa.’’ There have been volumes 
written on the subject of ventilation,—an operation whose rule can be 
summed up in less than a dozen words: drive out the foul, bring in 
the pure. One would think a mere child in invention could do that. 
But air, like other invisible elements, is not easily controlled ; it can- 
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not be pulled, and it is most erratic when pushed. Consequently 
there are multitudes of people who are convinced that the chief advan- 
tage in the complex, expensive, and usually patented ‘‘ systems ”’ 
accrues to their manufacturers, and that the good old way of opening 
the windows when the wind blows and trusting to providence and the 
doctors when it does not is, after all, the safest and best. On the 
other hand, we are seriously advised to choose a ‘* system’’ of heating 
and ventilating, have the plans for the same prepared, and then make 
the building fit the system. And yet the thing to be done seems so 
simple! Drive out the foul; bring in the clean. But at the very 
outset we strike one of the problems that have confounded the universe 
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FACADE OF OSPEDALE MAGGIORE, MILAN, ITALY. 
from the beginning. If the good and the bad would only consent to 
be separated, it would be easy to strangle the one and cultivate the 
other. But nothing has yet been discovered that would eliminate and 
remove atmospheric impurities. It is a case of one out, all out; not 
even the family of Noah can be spared by the sweeping flood that 
purifies the ward. 

Perhaps the most common popular fallacy regarding provision for 
ventilation is the notion that a sufficient outlet for air is the only thing 
necessary, which is much as if we should expect an open door for the 
escape of burglars to be an adequate protection against robbery. Bad 
air, like untrained boys, will go where it ought, if the way of duty 
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happens to be the easiest and pleasantest ; otherwise, it will go where 
it ought not. For the necessary atmospheric washing, then, it appears 
that a certain amount of fresh air must be driven into the wards,—good 
authorities say 1 cu. ft. per second for each occupant,—and the same 
amount, of course, expelled. ‘lo secure at the same time sufficient 
warmth for the comfort of the patients, the incoming air must be 
warmed, or cooled, as the case may be, before it is brought in. 
Whether the chamber in which the air is warmed shall be placed under 
the ward, or at some distance from it ; whether a single large chamber 
or several small ones shall be employed ; whether the requisite amount 
of heat shall be secured by the direct combustion of the fuel, by steam, 
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by hot water, or by electricity,—are questions which will be answered 
according to varying conditions. The principle is the same, however 
it may be carried out; air artificially warmed, and compelled to go 
where it is wanted. Just where this shall be introduced is, | believe, 
still an open question. Air expelled from the lungs, which is by no 
means the least cause of atmospheric impurity, undoubtedly rises im- 
mediately after expulsion. Consequently the fresh air that is expected 
to wash out the impurities, if brought in above the heads of the occu- 
pants while the outlets are near the floor, must take this freshly-expired 
and unclean air and carry it down again. In the wards of the Johns 


‘ 


1108 ARCHITECTURE OF MODERN HOSPITALS. 


Hopkins hospital the inlets are near the level of the window sills, be- 
tween 2 and 3 ft. from the floor, with outlets both at the floor and in 
the ceilings, the latter not being always open. In Massachusetts it is 
the practice in school rooms to admit the fresh air at a considerable 
height from the floor, the exhausts being at the floor. There is neces- 
sarily a loss of heat when warm fresh air is admitted at the bottom of 
the room and allowed to escape through the top with its double burden 
of dangerous impurities and precious warmth. — I doubt if it has been 
demonstrated beyond question that a given amount of fuel will not 
secure as much purity and warmth in the atmosphere of a room with 
the so-called automatic ventilation as when the physical laws that regu- 
late the movements of air and the diffusion of gases are opposed, which 
is the case when warm air is forced to come down, against its natural 
tendency to rise, and when it will perhaps form currents where an 
imperceptible tlow is essential. ‘The Spanish proverb that a scolding 
wife and a down dratt are the two great evils of existence is generally 
accepted by civilized people the world over. 

After the ward, its necessary adjuncts are to be considered. As 
Mr. Dick advised concerning David Copperfield, so the first thing to 
be done for a hospital patient is usually to wash him. ‘This and other 
needs being constant, the bath-rooms, lavatories, and water-closets 
must be so near that the patients who can leave their beds at all can 
reach them with the least possible trouble. ‘Then there is the ‘‘sun 
room,’’ where they may be subject to that benign influence for which 
there is no artificial substitute,—the light and warmth of the sun’s 
rays. Obviously, in the northern hemisphere this must look towards 
the south, and, as soon as a study of floor plans is made, it will appear 
that the best form for a single ward of twelve or more beds is, as a 
rule, an elongated parallelogram. It will also appear that the most 
convenient place for the sun room is at one end. Obviously this 
requires that the long axis of the ward shall be on the meridian line, 
which is well for other reasons. Even sick folks must eat, and the 
tea kitchen for supplying this need must be as near as possible. ‘There 
are also various things necessary for their comfort and proper treat- 
ment,—medicines, bandages, bedding, towels, basins, and many other 
appliances and implements which must always be within easy reach. 
All of these things necessitate a group of small rooms and closets, 
which together constitute a ‘‘ duty ward.’’ ‘This general arrangement 
for hospital wards was not reached until after the most careful study. 
Those nineteen thousand hospitals of medieval Europe never dreamed 
of such conveniences. 

Perhaps the most careful and original study at any one time, the 
results of which have been most generally approved by farther study 
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and experience, has been that of Dr. John S. Billings and his associ- 
ates, in the conception and execution of the plans for the Johns Hop- 
kins hospital at Baltimore. A long room, wide enough for two rows 
of beds, each with its head near the outer walls and having a window 
at either side ; sufficient floor area and height of walls to give each 
patient from 1200 to 1400 cu. ft. of space; every bed easily over- 
looked and approached by the nurse in charge; sunlight from morn- 
ing till night; the essential offices and appliances as near to the ward 
as possible without obstructing light and air. 

There are still other requirements, whether the hospital is large or 
small. For those who are suffering from accident or other causes de- 
manding skilful surgery, there must be an operating theater, with its 
special arrangements and furnishings. ‘There must be rooms for the 
nurses, not adjacent to the ward, but, on the contrary, remote from it. 
When on duty, their place is not beside the ward, but in it. There 
must be a roomwhere applicants for admission to the hospital can 
be received and examined, and rooms for the administrative officers, 
the superintendent, and perhaps the resident physician. All of these 
adjuncts and accessories may and ought to be separate from the ward, 
but the separation may be by distance or by barriers of masonry. ‘The 
more numerous the patients, the more numerous and spacious will be 
the various administrative offices. 

At the least, the administrative building, or department, should 
provide a reception and examination room ; a room for the superin- 
tendent ; a dining-room for the nurses and officers; an operating 
room ; a kitchen and laundry ; store-rooms for food and other sup- 
plies ; a dispensary ; and bed-rooms for as many nurses and servants 
as may be needed. ‘The extent and arrangement of all these will de- 
pend primarily on the number of patients. Large hospitals may fur- 
nish suites of rooms for physicians, numerous consultation and exami- 
nation rooms, medical library, and rooms for visitors and trustees and 
directors. ‘There would be an operating amphitheater with seats for 
students, a home and a training school for nurses, a pathological 
laboratory, diet kitchen, accommodations for ‘‘ out-patients,’’ etc. 

A large general hospital will have separate wards for diseases re- 
quiring special treatment. Each of the numerous contagious diseases 
may have its own ward, and the list seems to be constantly extending. 
With the evolution of the ‘‘ germ theory’’ the value of isolation be- 
comes more and more apparent. 

It would be impracticable in a single article to give detailed de- 
scription of the various equipments of the duty ward: the linen 
closets ; the fittings for the patients’ clothes-rooms ; the drying-closet ; 
the stool-closet ; the disinfecting chambers for bedding and clothing ; 
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the lifts for food, supplies, fuel, and implements. In all these there 
must be the same regard for durability, the same provision against dirt, 
decay, and combustion. 

The floors of the duty ward, of the corridors, and, in fact, of nearly 
all the administrative offices, except the bed-rooms, should be of the 
most durable cement or tiles. Perhaps nothing is better than a pave- 
ment of ‘‘ mischiati,’’—small blocks of marble bedded in cement. 
The walls and ceiling of the operating theater may be lined with mar- 
ble or large sheets of glass, which will allow the most thorough, fre- 
quent, and forcible cleaning. As a matter of fact the floor is the criti- 
cal point, but for convenience in cleaning the floor the walls may also 
be unassailable. 

Speaking in a general way, as regards plan and construction the 
contagious wards should be treated like the common wards. For 
special wards—ophthalmic, paralytic, maternity, and others—modifi- 
cations of the plan are necessary. Children’s wards, among other things, 
should have special regard to the cheerfulness of the outlook and 
the concealment, as far as possible, of the inevitably depressing accom- 
paniments of sickness. It is hardly necessary to suggest that the oper- 
ating theater should have ample ceiling as well as side light, and that 
an etherizing, a recovery, and a surgeon’s room belong to this family. 
The mortuary and post-mortem building will naturally be detached 
from all others. The kitchen, laundry, and heating arrangements, in- 
cluding the storage of fuel and any machinery, constitute another fam- 
ily, and should be in close proximity to each other, if not in a building 
by themselves. The general service should be completely separated 
from the strictly hospital work. 

No reference has been made to the ‘‘ pay ’’ wards, which are es- 
sential to every complete hospital. In fact, to these the steady im- 
provement in hospitals may be attributed. 

The training-school for nurses, which could hardly exist without 
the hospital, promises to effect a universal reform in the care of the 
sick, wherever they may be. Beyond the influences which those 
‘* ministering angels’’ exert upon the patients in their immediate 
charge, they become incidental, but none the less effectual, instructors 
in the private homes where they are professionally employed. 

In all respects these beneficent institutions are in harmony with 
the spirit of the age. I wish there were more space for a plea for 
their visible beauty, but it is always true that the architectural road to 
the Palace Beautiful is through the iron gate of Utility; that the 
noblest architecture is the simple, direct, and faithful expression of a 
well-understood and beneficent purpose. 
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The Practical and Impractical in Archi- 
tecture. 

In “ Architectural Education for Amer- 
ica,” by Barr Ferree, in No. 6, Vol. III, of 
The Architectural Review, the author 
partly coincides with the view that a 
knowledge of all the multitudinous things 
that enter into architectural practice is 
not needed,to insure good design. Atthe 
same time he does not use the word prac- 
tical as indicating such an intimate knowl- 
edge of common details,—for example, 
“the relative value of variously insulated 
wires,” etc..—and goes on to state what he 
considers practical and impractical in ar- 
chitecture, 

“ The practical in architecture means a 
full understanding of the actual conditions 
under which modern buildings are erected. 
An architect fails to meet the require- 
ments of practicability in architecture to- 
day when, for example, being called upon 
to design a monumental memorial, he 


presents a gigantic scheme, with subsidi- 


ary buildings, terraces, colonnades, exten- 
sive gardens, and a multitude of minutiz, 
very charming to look at, no doubt, but 
conceived on too grand a scale to meet 
the practical and reasonable requirements 
of cost, even assuming the design were 
artistically beautiful, which is quite an- 
other thing. An architect is unpractical 
when, being able to think in one style 
only, he tries to apply it to every problem 
under the sun,—as when he seeks to de- 
sign a twenty-story office building in the 
Renaissance, which is essentially a broad 
and low style. He is unpractical again 
when he designs a humble country house 
at moderate cost in a ‘monumental’ man- 
ner, He is unpractical when he submits 
to a client a design calling for the expen- 
diture of 20, 30, 50, or even 100 per cent. 
more than he has asked for. He is unprac- 
tical when he insists on style instead of on 
common-sense solutions of ordinary prob- 
lems. He is unpractical when he overloads 
his designs with ornament, when he in- 
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trudes his own personality upon it, when 
he does not consider atmospheric condi- 
tions or location of site, when he does not 
carefully distinguish the use of materials 
in diverse localities, when he introduces 
vagaries into his work, when he designs in 
the clouds or in the fifteenth or sixteenth 
centuries, instead of on the earth in the 
nineteenth,—-in fine, whenever, architec- 
turally, he does those things he ought not 
todo. He may not himself need to be an 
expert on wires, but he must know that 
the man he employs to attend to that de- 
tail for him will do what is best; not a 
blind trust in another, but actual personal 
knowledge of the other's ability to judge 
and serve him. I should not like to set 
a limit to the practical knowledge he 
should have of materials and of construc- 
tion, of health and life, of the require- 
ments necessitated by the uses to which 
his building is to be put.” 

Mr. Ferree’s article is in the nature of a 
critique upon an article by Mr. Albert L. 
Brockway, printed in a previous number 
of The Architectural Review. Hecorrects 
the statement made by Mr. Brockway that 
four articles, written respectively by Arthur 
Rotch, Robert D. Andrews, R. W. Gibbon, 
and Mr. Ferree, contributed to Vol. VII 
of The Engineering Magazine, “ were pub- 
lished with the view of demonstrating that 
architectural education in America should 
be different from that of any or all other 
civilized countries.” The articles were 
published with no such end in view. ‘ The 
gentlemen who wrote them were each 
asked to present the special claims and 
advantages of the system under which he 
had been trained; the articles were not 
printed in the interest of any one system, 
but simply that the distinctive character- 
istics of the chief systems by which the 
architects of to-day are trained might be 
brought together in a connected discus- 
sion. If, however, the effect of these ar- 
ticles, brought together for no other pur- 
pose than this, was to show that a different 
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system of architectural education is needed 
in America from that which obtains in 
other lands, then they have produced a 
result that lies very near to my heart, for 
in such differentiation, specialization, and 
Americanization of our architectural edu- 
cation lies, [ am very sure, the regenera- 
tion and salvation of our architecture.” 

The charge is made by Mr. Ferree that 
the training in the School of Fine Arts 
at Paris is essentially a paper training, 
“ The problems presented to the students 
from year to year are, very much, as a 
matter of course, identical problems. And, 
in preparing his work, the student does 
not seek inspiration or suggestion from 
actual buildings, but from the previous 
paper designs of previous students. An 
artificial atmosphere of unreality and 
drawing-paper is thus created that it is 
the hardest thing in the world to escape 
from. And, when these gentlemen go 
forth into the world to produce actual 
buildings, they are hampered by the un- 
reality of their training. The errors and 
misfortunes of most French buildings 
arise from the fact that the actual work is 
not carried out under the same untram- 
meled conditions that obtain in the school. 
The magnificent designs prepared for the 
Grand Prix, and which every student in 
the school views with bated breath and in 
awe-stricken attitudes, are simply exer- 
cises on drawing-paper that no one ever 
expects to build. In his very early days 
the present writer found vast amusement 
in manufacturing designs by spreading out 
colored cards on the floor; and very 
marvelous and stupendous designs they 
were, ‘though I say it as shouldn't.’ I 
fail to see any difference between that 
childish amusement and the exercise sol- 
emnly performed by grown men in the 
School of Fine Arts at Paris. It is paper 
from beginning to end; only in the Paris 
case there is distinction to be gained 
among one’s fellow-students, and, in the 
end, perhaps a diploma from the govern- 
ment of the French republic. The paper 
results are, as a rule, more satisfactory 
than those in brick and stone. Are we, 
then, to have a paper architecture in 
America ? 


“We need an architectural education 
for American architects that will serve 
American needs and answer American 
conditions. The Beaux-Arts men get so 
far up in the clouds with their paper de- 
signs that they often find it difficult to 
come down to the hard realities under 
which architecture is carried on in this 
country. More than this, they are ham- 
pered by feeling for a style, or for styles 
that do not readily lend themselves to the 
many varied structures called for in 
American life. Be their principles what 
they may, they are, with few exceptions, 
stylists who think and work in one style 
all the time, entirely oblivious of the fact 
that they cannot do with a style some- 
thing that, in the very nature of the prob- 
lem, is wholly foreign to it.” 


The New City Hall, Jersey City, N. J. 

THE ARCHITECTURAL RECORD (July- 
September) makes the design of this build- 
ing the subject of a caustic, specific criti- 
cism, and speaks generally of suburban 
public architecture as being “always par- 
ticularly vile.” The truth of this propo- 
sition must be conceded. The suburban 
districts of a city ought to be one of its 
most attractive features, but almost in- 
variably, when aschool, a police station, a 
concert hall, or a library is erected in one 
of these districts, it becomes a more or 
less permanent disfigurement. Just why 
or how this comes about the article under 
review does notexplain. Most people wil! 
refer it to political rottenness in municipal] 
affairs. 

The contrast between public and private 
architecture in suburban districts is par- 
ticularly noticeable. One passes through 
a group of beautiful villas and cottages to 
a space whereon stands a_ handsome 
church (nowhere else does church archi- 
tecture look so beautiful as among the 
graces of trees and shrubs and vines), and 
just opposite may stand a hideous struc- 
ture that might be anything,-~barn, fac- 
tory, or lager-beer hall,—for all that its 
exterior reveals, its ugliness being in 
startling contrast with the beauty of its 
surroundings. For this there is not the 
slightest excuse, though there is a cause. 
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“ Unluckily the projectors of suburban 
public buildings imitate the urban public 
buildings. To have an artistic suburban 
public building would require, first, a will- 
ingness to have the status of their munici- 
pality asa suburb expressed, and, secondly, 
discernment enough to choose an archi- 
tect capable of expressing it. The first of 
these conditions is very apt to fail in all 
American municipal architecture, and this 
for the obvious reason that the inhabitants 
of an American town of the second or the 
third or the fourth class are apt not to ac- 
quiesce in the existing status of their 
town, but to lay out their public buildings 
on the scale of the town that they hope it 
will be when the‘ boom’ has been fulfilled,— 
to lay out their public buildings as part of 
the boom. Hence, even when they have 
the luck to fall in with a good architect, 
and when the design shows sensibility and 
scholarship, it is apt to be more ‘ cityfied ’ 
and pretentious than the facts warrant, 
and this pretentiousness is with difficulty 
distinguishable from vulgarity. Whenthe 
municipality is a suburb, the suburbans are 
apt to project their works on a metropoli- 
tan scale. Thus one of the conditions 
precedent to an artistic and appropriate 
public building has failed. When the other 
fails also, and an incompetent designer un- 
dertakes to simulate a public building 
more solid and costly than his client can 
atford with an array of cheap finery, the 
resulting edifice fairly reeks of vulgarity, 
as reeks the new city hall of Jersey City.” 

The anonymous writer of this article 
makes his sarcasm of richer flavor by a 
vein of humor that runs through it all. 
“The illiterate and incompetent practi- 
tioner so strongly resembles himself, 
wherever found, that to have seen one of 
his works is to have seen them all. By a 
curious revenge of fate upon him, ‘ variety’ 
is the thing he always aims at and 
never attains, and the more he struggles 
for variety and novelty, the more monot- 
onous and trite he becomes. His method 
is always the same. He desires to get as 
many ‘features’ as possible in a given 
front; he desires to make each of his 
fronts as different as possible from the 
adjoining front. A piece of plain wall is 


his chief aversion. It seems to him that, 
if he does not ‘do something’ with it, he 
is not earning his money or vindicating 
his capacity. Lord Melbourne’s famous 
question, ‘Can't you let it alone?’ never 
by any chance propounds itself to him. 
To give a front a countenance it is neces- 
sary to him to furnish it with a minimum 
of two noses and fourears. If he cannot 
put on more things for the money in cut 
stone, he cheerfully adds them in sheet 
metal. At all hazards he must have plenty 
of things, and his variety thus comes to 
mean nothing but thinginess. 

“His procedure is illustrated with an 
amusing aiveté in the work now under 
consideration. His principal front has 
things enough for a front three times as 
long. At the centre, to begin with, there 
is a porch with two columns on each side, 
with composite capitals, inclosing a Ro- 
Manesque entrance arch with two nook- 
shafts on each side. One is amused to 
remark here, as elsewhere throughout the 
building, that the carving is done ‘in 
place,’ as if the sensitive soul of the de- 
signer could not be appeased without see- 
ing its actual effect in execution,—an as- 
sumption which becomes wildly hilarious 
when applied to forms that are transferred 
bodily from the ‘ Stair Builders’ Guide.” 

Omitting further criticisms of details, 
our purpose in this review being merely to 
show the emphasis laid upon the generally 
unsatisfactory character of suburban pub- 
lic architecture, we quote further the con- 
cluding paragraph only. 

“If one encountered this disreputable 
structure in Oshkosh, he would say, how 
Oshkoshian!; in Peoria, how Peorian!— 
it is so rude and raw a travesty of the 
architecture of civilization. As a matter 
of fact, it is in one of the oldest settle- 
ments of the United States, and within a 
mile or less of it is a respectable dwelling 
erected in 1666. This is not the bru- 
tality of a blundering beginning, but the 
hopelessness of a completed degeneration. 
The building which expresses the munici- 
pal aspirations and standards of Jersey 
City, would be a standing disgrace to a 
municipality of South Dakota by its crud- 
ity and vulgarity. 
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The Age of Brick. 

UNDER this title 7he Canadian Archi- 
tect and Buzlder prints an article which 
presents the claims of brick to be regar- 
ded as the best building material known to 
architecture. While many of the finest 
buildings of the early Christian period 
have fallen into utter decay, the most per- 
fect buildings that have survived from 
ancient periods are of brick. Many of 
those composed partly of brick and partly 
of stone are in a fair state of preservation, 
and “nota single one of the great build- 
ings composed of bricks altogether is 
known to have disappeared.” 

“In fact, the most perfect buildings that 
have come down to us from the earliest 
days are built of bricks, and we have evi- 
dence ina thousand and one instances of 
the superior lasting properties of bricks 
over all other known building materials, 
The Pantheon, the building of which 
dates back more than a century beyond 
our era, is built of bricks backed up with 
concrete, and, despite the bandit and bar- 
barism, and the tooth of time, it still 
remains almost entire, as an object lesson in 
the use of bricks. The great Gothic Church 
of San Stefano, Venice, though badly 
designed and worse constructed, shows 
the bricks of which it is built to be as 
sound and shapely as when first laid, 
though held together by a very inferior 
mortar, 

“ The Triumphal Arch erected at Rimini 
in honor of Augustus is partly constructed 
of bricks, and partly of marble; but, while 
the marble is nearly rotten and dropping 
to pieces, the despised bricks remain per- 
fect, and hold together the whole struc- 
ture and its decaying aristocratic veneer- 
ing. 

“ By far the oldest pyramid is of brick, 
—the one of Sakhara, said to have been 
erected more than athousand years before 
Jacob wandered into Egypt. It still holds 
together, and gives promise of being a 
thing of mystery for a few thousands of 
years more. Indeed, we believe the 
Pyramid of Sakhara is supposed to be the 
oldest structure known, The temple of 
Thebes and the great Pyramids of Gizeh 
are modern by comparison,” 
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Material for the manufacture of bricks 
is abundant and widely cCistributed in 
easily accessible places. The manufacture 
of plain bricks is easy. It is a better non- 
conductor of heat than stone; it resists 
climatic influences better; it withstands 
the action of intense heat; and, when well 
made, its strength compares well with that 
of stone. “It can be carved, if necessary, 
with considerable definiteness, and it costs 
less than stone.” Recent advances in 
brick manufacture are great. “In olden 
times the architect was obliged to have all 
his moulded and ornamental bricks made 
by inexperienced workmen, under his own 
supervision. In the construction of a large 
building of brick the brick-maker was one 
of the architect's staff, and made his bricks 
to the order of his superior. His appliances 
for making and burning were of the cru- 
dest sort, and, as weknow from examina- 
tion, old bricks were often badly burned. 
To-day the architect may choose his 
bricks from catalogues, making his own 
choice of shape, quality, and color, and 
can rely on getting what he orders; and 
he can order to suit his design, whereas 
the old builders were obliged in almost 
every case to make their designs to suit 
the materials available.” 


The Durant System of Hollow Terra Cotta 
Construction, 

ALTHOUGH during the last quarter ot 
this century much use has been made ot! 
hollowed blocks of baked clayin buildings, 
Brick for June says that the possibilities of 
utility and beauty wrapped up in them 
have been hidden. It presents a color- 
plate of a Romanesque residence which, 
excepting the foundation, is built wholly ot 
hollow terra cotta building blocks, adduc- 
ing this as proof of the beauty of the ma- 
terial, and of its capabilities for producing 
structures of the highest order of artistic 
merit. Certainly the structure looks ex- 
ceedingly well on paper. Interesting 
sketches of details of this building are 
shown, which illustrate possibilities of the 
system under consideration. 

The basement is built of rock faced 
blocks, imitating very exactly coursed- 
dressed ashlar; and the upper walls are a 
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good imitation of broken ashlar work. The 
tables, belt courses, window-sills, and cas- 
ings are all artistic. It is explained that 
this transformation from the coarse and 
“ unpresentable hollow block of the past is 
all accomplished by affixing to the dis- 
charge ends of the die of an ordinary auger 
brick- or tile-machine a roller die which 
is operated by the moving mass of clay. 

“ A clay that can be vitrified without too 
hard a burn to change its color is desired ; 
a plastic or bastard fire-clay is found very 
satisfactory, and shale clays with proper 
plasticity are equally desirable. Good clays 
are always found in abundance wherever 
coal is found, and in many other localities. 
The clays named are preferred as not ab- 
sorbing moisture, and hence are free from 
discoloration from efflorescence, etc., and 
are also unaffected by freezing and thaw- 
ing. They can be glazed or otherwise, as 
preferred, with no addition to their cost for 
glazing. For foundations, glazing is con- 
sidered very desirable, and many prefer 
glazed casings, trimmings, etc., as it gives 
variety and brightness. These blocks 
weigh about four-tenths as much as brick 
of the same cubic space, and hence will 
widely extend the area of the manufactu- 
rers’ market. Eastern Ohio manufacturers 
ship to Boston and Chicago.” 

To ornament the blocks is easy, but this 
is not alone sufficient ; “ they must have a 
good mortar joint to stand the weather to 
make them first-class, and must comprise 
a good door and window casing that can 
lock into the wall and hold securely the 
frame as against any contingency. But 
there is much more connected with orna- 
mentation; as the introduction of color to 
bring out boldly the design imprinted, and 
also to color tuck-pointed joints, as in the 
case of the broken ashlar blocks, all being 
done by the one process at the mouth of 
the die and the colors burned in. Then the 
blocks must be perforated for piping, wir- 
ing, ventilating, etc., the perforating being 
simultaneous with the ornamentation and 
at both the top and bottom of the block.” 
The machinery is said to be well planned 
for these last improvements, but is not yet 
on the market. The perforation improves 
the blocks; they burn more evenly, fuel is 
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saved, and ina day’s run 3 to 4% tons of 
clay are saved, with the consequent saving 
in freights. It is said further that this 
system of building admits of improved heat- 
ing and ventilation, and that the strength 
of the foundation blocks is such that, with 
the furniture in the building, only 3 per 
cent. of the total crushing pressure is put 
upon the lowest tier of the foundation 
blocks. 


Bronze Doors. 

THE AMERICAN ARCHITECT (July 13), 
in an answer to newspaper criticisms upon 
the sculpture and other decorations of the 
Boston Public Library, incidently ques- 
tions the wisdom and propriety of decorat- 
ing bronze doors in such frequented build- 
ings. On this point it says: “ The labor 
and skill consumed in producing bronze 
doors is in large measure waste effort, 
since to be appreciated bronze doors need 
to be closed, and a library with closed doors 
is hardly a profitable institution. As the 
doorways are hardly wide enough to allow 
the construction of a guzchet in one valve 
of each door, these bronze doors of French's 
must, save on holidays, stand open, and 
his work must be seen imperfectly by the 
aid of internal or reflected light without 
the aid and accent of direct cast shadows, 
Moreover, people who wish to examine his 
work at their leisure can only do so under 
penalty of becoming nuisances through 
forming obstructions to free and unob- 
structed passage through the doorways, 
and the chief use of doorways is to atford 
such passage, and not to constitute an art 
gallery.” 

An answer is also made to the prudish 
objections raised in some quarters against 
the nude bacchante by MacMonnies pre- 
sented to the library by Mr. McKim, and 
which will adorn and grace the courtyard. 
In this case, it is thought, a concession 
ought to have been made to the objectors, 
or the class represented by them. “The 
vigor of the attack by those of prudish 
inclinations and the citations they made 
from classic authorities was only equalled 
by the quickness with which the defenders 
discovered other citations, and upheld the 
modesty and virtue of the priestesses of 
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Bacchus. In this case, as in that of the 
putt7on the front of the building, we, while 
not sharing in any way the prejudice 
against the nude in art, feel that, since 
there are very many respectable people who 
prefer that their art works should present 
the skill of the human tailor rather than 
that of the Creator, it is a mistake in the 
case of a public building to please one por- 
tion of the public at the expense of another. 
From one point of view we are very glad 
that the ‘ Bacchante’ is to find a place at 
the library, since it will show that Mac- 
Monnies is capable of doing better work 
than is represented by the sketchy and the- 
atrical figure of Sir Harry Vane, which at 
present stands somewhat disconsolately in 
an upper room of the special library floor, 
and is apparently wondering why any one 
ever thought of placing his bulk indoors.” 


Protecting Roofs from Fire. 

THE [RON AGE printsa circular prepared 
by a Boston fire insurance company and 
calling attention to a danger which, the 
company says, has been disclosed in the 
four principal losses to which it has been 
subjected in machine and metal works,— 
to wit, the risk of wide areas of wooden sur- 
face in the roofs of foundries, steel works, 
and the like. It is explained that “the 
danger does not consist in any great lia- 
bility of fire originating in these roofs or 
upon the extensive surfaces of wood. The 
four fires which have caused heavy losses 
have all originated in some other part of 


the works, from which they have ex- 


tended to the roofs or other extensive 
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wooden surfaces and have there exerted 
their destructive influence.” 

The circular invites suggestions to aid 
the company in providing against the 
special hazard named. We venture to 
offer such a suggestion. Raise the rate to 
a figure which will inhibit owners from 
using such roofs. Wooden roofs are not 
a necessity for the class of dwellings 
named. A caution is made against the use 
of varnish, though the connection be- 
tween their use and foundry roofs, etc., 
is not very apparent. We do not re- 
member to have seen such roofs varnished. 
“ A good coat of whitewash or kalsomine 
serves to retard the rapid spread of fire 
but varnishes, or other finish in which oil 
resin, turpentine, and sometimes benzine 
are used, should be absolutely refused ad- 
mission into any building which it is in- 
tended to protect from loss by fire.” But 
better than kalsomine, better than any- 
thing else as a preventive, isan advance 
in rates, or, in case of mutual codperative 
insurance associations, a total refusal to 
admit such risks. 


THE fall of the building at West Broad- 
way and West Third Street, New York 
on August 8, by which fifteen lives were 
lost, seems to be another one of those 
conspicuous examples of distributed ne- 
glect for which the annals of building in 
New York have become famous, Archi- 
tect, contractors, the building department 
each and all seem to have neglected thei: 
duties, the result being a catastrophe much 
too common in these days of skin building 
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(His work with specimen illustrations. His 
place among landscapists and _ architectural 
draftsmen). Arch, Lond-July 5. 1400 w. 


*1g2. Architectural Antiquities of Nor- 
mandy. Arch, Lond-July 5. Serial, 1st part. 
1500 w. 


*193. Abbey Church of St. Stephen, Caen 
(Historical and descriptive). Arch, Lond-July 
5. Serial. Ist part. 4800 w. 

*214. The Representation of Architecture at 
the Royal Academy (Criticisms—editorial, and 
extracts from letters to the editor ; much dissat- 
isfaction expressed), Builder, Lond-July 6. 
5400 w. 


*215. A New Roman Catholic Cathedral at 
Westminster (Descriptive), Builder, Lond-July 
6. 1200 w. 

*216, Metals Used in Building. Serial (Will 
describe the ores from which the metals are ob- 
tained, alloys and mixtures of metals, casting, 
moulding, etc., of metals for architectural work 
in England). Builder, Lond-July 6. Ist part. 
1300 Ww. 


264. Protecting Roofs from Fire (States a 
special hazard in wide areas of wooden roofs, in 
foundries, steel works, paper works, &c. and in- 
vites suggestions for prevention). Ir Age—July 
18. 1500 w. 


300. Masons and Builders’ Schools in Ger- 
many (From arecent consular report. Gives 
the most recent practical and theoretical knowl- 
edge obtainable). Arch & Build-July 20. 
1500 w. 

301. Sound in its Relation to Buildings. H. 
W. Burrows (Review of late opinions), Arch & 
Build-July 20. Serial. Ist part. 3000 w. 

*306. Architecturein London. Ill. Barr Fer- 
ree (Characteristics ; materials ; sloping roofs ; 
modern buildings, etc), Arch Rec-July-Sept. 
w. 

*307, A French Dining-Room of the Upper 
Middle-Class Type. Ill. Fernand Mazade. Arch 
Rec-July-Sept. 4000 w. 

*308. The Royal Polytechnikum at Ber- 
lin and Student Life in Germany. Ill. Albert 
F. M. Lange (College for the study of architec- 
ture, engineering, mining and chemistry). Arch 
Rec-July-Sept. Serial. Ist part. 3000 w. 

*309. Architectural Aberrations. ‘! he New 
City Hall, Jersey City, N. J. Ill. Arch Rec- 
July-Sept. 1500 w. 

*310, The Education of an Architect. Henry 
Rutgers Marshall (Some of the general prin- 
ciples which should guide us in giving this 
education). Arch Rec-July-Sept. 7000 w. 

*318. The Age of Brick. F. T. H. (At- 
tempt to prove it durable and the best and most 
natural building material). Can Arch & Build- 
July. goo w. 

325. Switzerland’s Building- Material Station 
(For the testing of building material. A branch 
attached to the Federal Polytechnic School at 
Zurich). Eugene Germain. Am Arch-July 20. 
goo w. 

*326, Architectural Antiquities of Normandy. 
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We supply copies of these articles, See introductory. 


Abbey of the Holy Trinity of Caen. Ill. Arch, 
Lond-July 12. Serial. Ist part. 2500 w. 

329.—$1.50. ‘‘ Frauds and Abuses at St. 
Paul's,” 1712 (An attack by one Dr. Hare upon 
Sir Christopher Wren, and the latter's reply. An 
interesting historical note), Jour Roy Inst of 
Brit Arch-July. 700 w. 

330.—$1.50. Tour of the Pugin Students 
1894. Ill. (An interesting description of an 
English tour with sketches of architecture in 
many towns). Jour Roy Instof Brit Arch- 
July. 3000 w. 

331.—$1 50. Philadelphia: An Architect’s 
Notes inan American City. H. Bloomfield Bare 
(How an English architect regards the Quaker 
City architecture), Jour Roy Inst of Brit Arch—- 
July. 5000 w. 

332.—$1.50. Theoretical and Practical Notes 
on Beams, Columns, and Roof Trusses. J. M. 
Moncrieff (A very important, exhaustive and 
instructive paper. The experiments with brick 
cantilevers wiil be interesting to many readers), 
Jour of Roy Inst of Brit Arch-July. gooo w. 

333.— $1.50. Artin Primitive Greece as Treated 
by Georges Perrot and Charles Chipiez. Ill. Fran- 
cis C, Penrose (A critical review of the history of 
Art in Primitive Greece by the authors named). 
Jour Roy Inst of Brit Arch-July. 2500 w. 

*343, Brownstone in New York City. R. 
S. Taite (Unjust prejudice). Stone-July. 1300 w. 

+396. Some Characteristics of Pre-Conquest 
Architecture. Gerald Baldwin Brown. In Arch- 
July. Serial. Ist part. 6400 w. 

*429. Colored Brick. R.C.S. (The danger 
of color in the hands of the inexperienced. 
Workmanship of more importance than ma- 
terial). Br Build-July. 1100 w, 

*430. Terra-Cotta Fragments. Ill. Fritz 
Wagner. By permission of Clay-Worker (In 
proof that terra-cotta can be used constructively 
for classic cornices). Br Build-July. goo w. 

438. The Railroad Shops at Wabash, Ind. 
Ill. (Plan, details, trusses, columns, girders). 
Ry Rev—-July 27. 700 w. 

*466. The Building Laws of Byzantium 
(Emperor Zeno’s building law the admiration of 
Roman jurists). Arch, Lond-July 19. 2500 w. 

*467. The Sanitary Aspects of the London 
Building Act, 1894 (A paper by G, Blundell 
Longstaff read at a meeting of the Sanitary 
Inst). Arch, Lond-July 19. 4300 w. 

590. Berlin Tenement-Houses (Report of 
Consul-General Charles DeKay in response to 
interrogatories sent out by Committee). Am 
Arch-Aug. 3. 3000 w. 

591. A Syllabus of Early Christian, Roman- 
esque and Gothic Architecture. M. Wergeland. 
Am Arch-Aug. 3. Serial. Ist part. 2700 w. 


592. Mural Decoration in Situ. Frederic 
Crowninshield (In favor), Am Arch-Aug. 3. 
700 w. 

648. Portland Cement Concrete for Architec- 
tural Decorations. Ill. (A plea for a better ap- 
preciation of the possibilities of concrete in 
architecture).J}; Eng News-Aug. 8. 
00 w. 
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Adulterated Portland Cement and Blast 
Furnace Slag. 

THE Engineering and Mining Journal 
of July 6 contains an article by A. D. 
Elbers, entitled ‘“ Adulterated Portland Ce- 
ment and Blast Furnace Slag,” that is of 
especial interest to all engineers. After 
explaining the origin of what is now 
termed Portland cement,—vzz., that it was 
an English invention made in imitation 
of an earlier English cement called Roman 
cement, made by burning an argillaceous 
limestone or calcareous clay into a cement 
and named “ Portland” because of the 
similarity of its color to that of the famous 
Portland building stone,—he goes on to 
the definition of this product, which is as 
follows: “ A material made from natural 
or artificial mixtures, consisting of clay 
and carbonate of lime, that contain the 
essential ingredients of these substances 
in certain relative proportions, and that 
have been subjected to an intense heat 
until all of the lime has become chemically 
combined with the other ingredients.” 

What the resulting compounds repre- 
sent—whether they are compound silicates 
of alumina and lime or a mixture of alumi- 
nates and silicates of lime, etc.—he does 
not undertake to decide, but inclines to 
the opinion that the mixture must be such 
that, if completely fused, its basicity would 
be such that the alumina would play the 
vréle of an acid. He does not believe that 
in the manufacture of Portland cement 
such a reaction takes place, or that it can 
take place, because at the temperature of 
manufacture “the burning happens to be 
regulated in such a manner that the hard 
frittering or sintering masses of clay and 
lime begin to cool off when the silicate of 
alumina is just on the verge of splitting up 
into silica and alumina, which tendency is 
materially assisted by the presence of fer- 
ric oxid, or even of calcium ferrate.” 

He cites several facts of observation to 
substantiate his view of the correctness of 
his theory, the first of which is this: “In 
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cooling, overburned cement either crum- 
bles or falls to powder, just like slacking 
blast furnace cinder, whereas well-burned 
cement stock remains so solid that it has 
to be broken out of the furnace with crow- 
bars. But the specific gravity of well- 
burned as well as of underburned cement 
is greater than that of overburned stock 
of the same composition, which shows 
that the overburned must have undergone 
an additional chemical change, and that 
change is apt to consist in the more copi- 
ous formation of aluminates. Both over- 
burned cement and slacking blast furnace 
sinder set in water, but the hardening of 
the set masses does not amount to much. 
It is therefore to be assumed that the 
most of the alumina of the normal cement 
is still in the condition of a silicate con- 
Stituent, and that the setting capacity of 
the normal cement is chiefly due to its 
large contents of silicates, that are so basic 
that they change readily to hydrosilicates 
when mixed with water, the latter playing 
in this case the ré/e of an acid” (szc). 

He thinks that this silicifying process 
(upon which the hardening depends) may 
be intensified in Portland cements by mix- 
ing it with silicates “that yield a great deal 
more of gelatinous silica than is set free 
by the decomposition of its own silicates,” 
—whatever that may mean. 

The failure of the many attempts to 
make a saleable cement from blast furnace 
slag and lime he attributes to the erro- 
neous idea that, in burning such composi- 
tions, the lime of the slag would have the 
same effect as an equivalent amount o/ 
admixed free lime, and that, consequently, 
only a small proportion of the latter would 
have to be added to the slag, “whereas the 
strength of cement depends on the very 
condition that the silicate of alumina has 
been reacted upon by free lime.” 

He regards the lime of the slag, so far 
as its useful effect for this purpose is con- 
cerned, as useless. 

He thinks that the composition of the 
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Portland cement Jdefore zt zs burned is not 
likely to be adulterated, because the re- 
sulting product would be so inferior to 
that from the ordinary raw material that 
there would be no inducement. 

“On the other hand,” he says, “ adul- 
terations of the burned stock, made either 
before or after it is ground, may escape 
detection.” Some so-called adulterations 
—viz.,, the addition of puzzolane, etc.—he 
thinks may be of actual benefit, since “the 
genuine Portland is rather deficient in the 
proportion of its soluble silica as compared 
with that of the lime that dissolves with 
the silica.” He says: “ It is, therefore, an 
open question whether the ultimate hard- 
ness of pure and finely-pulverized Port- 
land could not be considerably increased 
by such admixtures” (Mass Santorin earth 
and puzzolane). 

Now, while blast furnace sinder of the 
singulo-silicate type would seem.to offer a 
good substitute for these admixtures, and 
should theoretically fill the bill, he points 
out that the singulo-silicate slags contain 
impurities that are not permissible,—the 
first of these is sulphur, which is most an- 
tagonistic,—and, if free from sulphur be- 
cause very acid would defeat the very 
object for which it was added. 

“As to the utilization of blast furnace 
cinder for cementing purposes,” he says, 
“it is not likely that it will ever amount to 
much until sulphurous slag is desulphur- 
ized by some cheap method. But, when- 
ever that is accomplished, then the genuine 
Portland cements, as well as the hydraulic 
mortars that are made from volcanic earth, 
will meet with serious competition.” 

This calls to mind a natural cement, 
somewhat resembling puzzolane, which is 
found over very extended areas of Mexico, 
but is apparently unknown in this country. 
It is a superficial deposit, evidently the re- 
sult of the decomposition of the volcanic 
rocks, and in its purer state almost per- 
fectly white. It is prepared for use by 
burning and then quenching with water 
in order to bring it into a pulverulent 
state. It is then mixed with one-third or 
two-thirds the quantity of sand or loam 
and sufficient water. It is an exceedingly 
tenacious cement, has excellent hydraulic 


qualities when properly mixed, and is used 
almost exclusively in some portions of 
Mexico. It is largely due to this cement 
that the older stone structures in that 
country remain in their remarkable state 
of preservation, and it is exceedingly 


strange that an article of such merit, so 
near our doors, has gone unnoticed. 


The Effects of Low Temperature on Iron 
and Steel. 

THE Eugineering Record of July 13 
discusses editorially the effects of low 
temperature on iron and steel. It calls 
attention to the fact that, although ex- 
periments were instituted as far back as 30 
to 40 years ago to determine this question 
by the best authorities and have been con- 
tinued up to the present time, it is still an 
unsettled question. The investigations of 
Sandberg and Styffe, and the results of the 
extended observations made on steel rails 
in use in all seasons of the year in Russia, 
as well as the more recent experimental 
work of Mr. Thomas Andrews, F. R. S., 
all go to show the unreliability of present 
data, because of their contradictory testi- 
mony. It says: “ Asa matter of fact, it is 
not incautious to state that not even such 
an intimation (as to the law which governs 
the variation of strength of iron and steel 
with temperature) can yet be discovered 
in all the results of this experimental 
work, at the very beginning of which 
Styffe and Sandberg arrived at diametric- 
ally opposite conclusions, the latter main- 
taining that the capacity of resistance to 
impact of iron rails, as well as their duc- 
tility and flexibility, was very seriously im- 
paired at a temperature of to” F., while 
Styfie confidently concluded that neither 
the ultimate resistance nor the ductility of 
either iron or steel was sensibly affected 
‘at the lowest temperature which ever 
occurs in Sweden.’” 

“It has sometimes appeared that steel 
rails are somewhat more liable to break 
under traffic in winter than in summer, 
but, on the other hand, the statistics drawn 
from railway experience in such cold cli- 
mates as those of Russia and the State of 
Massachusetts usually substantiate a con- 
clusion of an opposite character. The 
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later experiments of Mr. Andrews were 
made upon car-axles, which were sub- 
mitted to impact up to failure at low and 
high temperatures obtained by freezing 
mixtures and hot water respectively. These 
investigations were continued throughout 
a period of several years, and seemed to 
indicate that the resilience, or capacity to 
resist impact, of the iron used in the axles 
was considerably less, perhaps even one- 
third or one-half, at the low temperatures 
than at the high. The results of these 
experiments, it is thus seen, at first sight 
contravene the conclusions which may be 
based apparently upon perhaps the greater 
portion of the earlier experience and ex- 
perimental work.” 

It goes on to say, however, that it is not 
only possible, but highly probable, that one 
or two elements have not been considered. 

“ Wrought iron, which contains from 45 
to #» per cent. phosphorus, has too much 
of that prejudicial element for many pur- 
poses, and there is much evidence which 
cannot be ignored, pointing to the con- 
clusion that such metal may be seriously 
affected bya low temperature which would 
have little or no effect upon wrought iron 
containing sensibly less pkosphorus. In 
fact, it is undoubtedly true that the pres- 
ence of that element affects very seriously 
the capacity of either iron or steel to re- 
sist impact, nor do we believe that any 
safe conclusions can be based upon ex- 
perimental work in this field without giv- 
ing a careful quantitative recognition, so 
to speak, to the chemical constitution of 
the metal tested.” 

It accounts for the contradictory testi- 
mony on this ground, therefore,—which is 
certainly well taken,—that physical tests 
of any kind are of little value, unless the 
chemical constitution of the material 
tested is accurately known. Phosphorus 
is but one, although an important, element 
that controls or has an influence upon the 
physical qualities of iron and steel. It is 
becoming of less importance because of 
the improved methods of manufacture 
which render its presence less conspicuous 
to-day, even in metal produced from high 
phosphorus ores, than it formerly was in 
that produced from the better grades. 
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Modern investigation has shown such a 
controlling influence of other impurities 
in minute proportions as was not suspected 
before, and this, in the absence of infor- 
mation as to the exact composition of the 
material tested, renders, as the Engzneer- 
ing Record maintains, previous data of 
little value. 

The editorial concludes with the follow- 
ing statement. ‘There is, again, another 
aspect of this question which has never yet 
been investigated, and that is the elastic 
endurance of iron or steel at low tempera- 
tures, even though it contains a relatively 
high percentage of phosphorus. There is 
an enormous amount of metallic structural 
work in which no member is ever sup- 
posed to be stressed anywhere near its 
elastic limit, and it is a matter of great 
practical importance to determine whether 
the endurance of metal under such con- 
ditions can ever be affected by low tem- 
perature. Indeed, this whole question is 
one of many phases, and we are strongly 
of the opinion that safe conclusions will 
never be reached until the full effects of 
those influences which we have pointed 
out are recognized, and, when they are 
recognized, we believe it will be found 
that phosphorus is one of the most active 
elements in the impairment of ultimate 
resistance and ductility, at low tem- 
peratures.” 


Stream Measurements. 

AT a meeting of the Engineers’ Club of 
Philadelphia Mr. F. H. Newell presented 
an interesting paper on the methods and 
results of stream measurements by the 
United States Geological Survey ; and the 
paper is given, with illustrations of current 
meters and charts of some typical observa- 
tions, in the Proceedings of the club for 
July. After reference to the importance 
of hydrographic work as a basis for irri- 
gation, power, or municipal water-supply 
engineering enterprises, the author ex- 
plains that, in the selection of river sta- 
tions for observations, it is of course im- 
practicable to measure all or most streams, 
but that, if one or more important rivers 
in each State can be measured, the results 
possibly can be applied to other streams 
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coming from catchment basins of similar 
altitude and under like climatic condi- 
tions. The points selected in each of the 
larger drainage basins were usually near 
railroads, and, wherever practicable, river 
gages were attached to railroad bridges, 
records being kept by employees of the 
roads. As it is impossible to make direct 
measurements of the quantity of water 
flowing day by day in many streams with- 
out great expense, the less direct method 
of height gaging has been resorted to. 
For this two classes of observers are re- 
quired: the one to keep regular readings 
of the height of water at short intervals 
throughout the year; the other to make 
measurements of quantity, such that the 
relation of height of water to discharge 
may be known. This relation is not ex- 
actly fixed, varying somewhat according 
as a river is rising, falling, or stationary, 
and is also modified by the direction of 
the wind. But, by comparing meter and 
gage measurements and plotting the re- 
sults on cross-section paper, a mean rating 
curve is obtained which answers in ordi- 
nary cases. From the curve thus obtained, 
values are taken for each tenth-of-foot 
gage reading, constituting a table from 
which the discharge corresponding to any 
given height can be had. 

For keeping record of height of water 
many automatic instruments have been 
devised, some of great ingenuity; but the 
author says that for the purpose of the 
work of the geological survey it has been 
found, after many trials, that better results 
can be obtained by the simple method of 
having a man residing near the spot note 
down once, twice, or three times a day the 
height of water upon a suitable device, or 
measure it directly. Mr. Newell reports 
that the recording nilometers, or tide 
gages, give excellent results when care- 
fully installed and when they can be 
watched by skilled men, but that almost 
without exception they fail when placed in 
charge of the ordinary unskilled man. If 
several hundred dollars were spent in a 
thorough equipment at each station, and 
in such protection that an instrument 
could be left safe from meddling, it would 
be possible to obtain very accurate con- 
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tinuous records, but economy forbids the 
use of this method on an extensive scale. 
The river gages are usually vertical rods 
marked in feet and tenths. Occasionally 
inclined rods, following the slope of the 
bank, are used, these being marked to 
equivalent vertical feet and tenths. Ina 
few cases the height of water is ascer- 
tained by a weight lowered by wire from a 
bridge. 

Floats are occasionally used for meas- 
uring quantities of water, but for conven- 
ience and economy of time some form of 
current meter is preferred. It is, of course, 
impracticable to construct weirs on streams 
of considerable size, but dams already con- 
structed are sometimes utilized for meas- 
uring discharge. Several meters are fig- 
ured in Mr. Newell’s paper, two types 
being shown,—the horizontal cup wheel 
and the propeller style. A favorite form 
is the latter, with a two-fluke wheel, used 
on a rod, or suspended by cord from a 
bridge or other support, or swung over a 
stream and lowered to any desired point 
by means of suitable light cables and trol- 
leys. This meter records electrically, and, 
as Mr. Newell observes, has, like similar 
electrical devices, the disadvantage of get- 
ting out of order, when in the field, in the 
most aggravating manner. Long search 
was made for some form of electric battery 
convenient for field work,—iight, portable, 
strong, and reliable. Nearly every kind of 
dry battery was tried, and given up in 
favor of the more cumbersome wet cell, 
which, though bulky and liable to break- 
age, could be depended upon. Finallya 
very small bisulphate of mercury battery 
(only about 2x1 in.), as made for medical 
purposes, seems to be satisfactory, if 
cleaned and recharged at short intervals. 
The meters are used from a bridge, a boat, 
or a suspended car. A bridge is most con- 
venient, if its piers do not obstruct the 
current. At most important points, how- 
ever, bridges are not available; then, if 
the stream is not too wide, a wire cable is 
stretched across and a boat attached to 
the cable by a travelling trolley. The 
meter is then used from the bow of the 
boat, usually from a rod allowing it to be 
placed at various depths. Meters are 
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tested by running them at known speeds 
through still water. 


Wooden Bridges in Modern Practice. 

ALTHOUGH the engineering text-books 
continue to give the usual matter about 
wooden bridges, it is seldom that they re- 
ceive attention in current technical jour- 
nalism or in the papers presented at the 
society meetings; and the common im- 
pression seems to be that they are inter- 
esting mainly from the historical point of 
view, and are now used only as temporary 
make-shifts or for insignificent spans. 
It is consequently refreshing to note that 
Mr. J. Parker Snow has taken the trouble 
to show what is now being done, as a mat- 
ter of choice and in advanced practice. 
His paper on wooden-bridge construction 
on the Boston & Maine railroad (read be- 
fore the Boston Society of Civil Engineers 
and published in the Journal of the Asso- 
ctation of Engineering Soctetzes, July, 1895) 
explains why the engineers of the pro- 
gressive, well-equipped road to-day prefer 
wooden bridges—within due limitations, 
of course—to those of iron and steel, even 
where the best timber has to be brought 
long distances and where freights on metal 
are low. 

On the Boston & Maine there are 1085 
wooden bridges out of a total of 1561, 
counting overhead as well as track bridges 
and everything of over 6 ft. span except 
stone culverts. While Mr. Snow admits 
that the proportion grows less yearly, still 
more than half the new structures built to 
replace old bridges are of wood. He 
enumerates pile trestles, plain stringer 
bridges, compound stringers of keyed tim- 
bers to get greater depth, pony trusses, 
and Town lattice bridges. The last named 
are of the most importance, on account of 
length of span. Mr. Snow considers the 
cost of well-built Howe trusses of consid- 


erable span about the same as that of tron 
bridges at present prices of material, which 


rules them For the Town lattices 
spruce is used mainly on the northern 
part of the system and Southern pine on 
the southern lines. 
sufficiently durable when roofed in, and 
on account of its lightness is much better 


out, 


Spruce, he says, is 
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than Southern pine for lattices, though its 
softness and tendency to warp, and the 
difficulty of getting sticks of sufficient size, 
make it inferior for Howe truss work of 
magnitude. Although spruce exposed to 
the weather has a life of but about 6 or 7 
years and Southern long-leaf pine 12 to 14, 
when roofed in and well ventilated either 
timber will last 40 to 50 years; and in 
the discussion of the paper Mr. B. W. 
Guppy cited cases of wooden railroad 
bridges lasting from 45 to over 50 years. 
The cost of various bridges for single- 
track of 120-ft. span is stated as follows: 
iron, $5300; Howe truss of Southern pine 
with iron angle blocks, $5000; spruce lat- 
tice, $3500. Below this point the advan- 
tage of wooden construction in point of 
cost will increase, and above it the advan- 
tage rapidly decreases to nothing. Details 
of lattice work and diagrams showing 
method of building are given very fully by 
Mr. Snow. 

In the discussion of the paper Mr. Guppy 
added some interesting information as to 
wooden bridges, and the Town lattice in 
particular. He said that in use these 
bridges stand a great deal of abuse, and 
quoted instances of serious collisions and 
washouts which left them serviceable. He 
remarked upon one valuable property of a 
timber bridge,—its certainty of giving 
warning of approaching weakness,—which 
has kept the record of wooden truss 
bridges so clear from fatal disasters. It is 
not reasonably safe to use a light iron 
bridge until it is nearly worn out, but a 
wooden one may be used until its dete- 
rioration is rapidly approaching the end. 
Fire is the principal enemy of such bridges, 
but the danger has become much less since 
the introduction of coal-burning engines. 
Proper precautions are suggested. 

Neither Mr. Snow or Mr. Guppy wish to 
be understood as preferring timber to iron 
or steel apart from the question of cost ; 
but it must be admitted that, within rea- 
sonable limitations, they make out a strong 
case for wooden bridges, so that, far from 
being obsolete and in bad practice, the 
building of such bridges is a live business 
to-day, under conditions of fair compe- 
tition. 


be 
% 
ee 
tay 


Re-lining a Weakened Tunnel. 

THE Patton tunnel, near Taswell, on the 
Louisville, Evansville & St. Louis railroad, 
has long been a source of annoyance, its 
wooden lining having caught fire some 
years ago, when large quantities of earth 
and rock fell in, stopping all traffic until 
it was cleared and the timber lining re- 
paired,—a period of three months. Since 
then similar trouble has always been 
feared, it having been noticed that the 
material over the tunnel had become 
loosened almost to the top of the hill. It 
was supposed that the only remedy would 
be an open cut or a new tunnel. The 
Ratlroad Gazette (July 26) gives the fol- 
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The Patton Tunnel-L,.E. & St. 


lowing account of how Mr. T. A. Allen, 
chief engineer of the road, met the emer- 
gency by relining the old tunnel with 
brick. A section of the tunnel is shown 
in the accompanying cut. The line is sin- 
gle track, stone ballasted, having new oak 
ties laid with go-lb. rails. The tunnel 
proper is 775 ft. long, although the entire 
length of the work in question was 1200 ft., 
there being, in addition to the tunnel, an 
embankment and entrance walls. The 
walls and arch are of vitrified brick and 
stone, the center of the arch being 21 ft. 
above the rails. The width of the tunnel 
is 15 ft., the walls being composed of six 
tings of brick. During the construction 
of the work, traffic on the road was not in- 
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terrupted, the sides and roof of the tunnel 
being supported by temporary timbering. 
The track was temporarily supported on 
I2-in, x 12-in. stringers 10 ft. long between 
supports during the building of the invert. 
The bricks used were of the best quality, 
hard burned paving-brick, tested for 4000 
lbs. pressure per square inch without crush- 
ing. They were laid in cement mortar in 
proportion of one part of cement to two of 
sand. The cement was required to show 
100 lbs. tensile strength per square inch 
without breaking, 7 days after mixing. The 
bricks were laid with the English bond, 
having five stretcher courses to one header 
course. No headers were used in the arch. 
Concrete or clay was used for packing the 
space between the sides of the tunnel and 
the brick walls, the former being used for 
foundation beds for the walls and invert, 
when so specified. 


The Canadian and American Sault Ste. 
Marie Canals. 

SPEAKING of the recent formal opening 
for traffic of that important undertaking, 
the canal on the Canadian side of the 
“Soo,” by the Dominion government, 
London Transfort (July 10) explains that 
this waterway will give continuous naviga- 
tion for about 2384 miles, from the head 
of Lake Superior to the sea,—and might 
add that it has the advantage of keeping 
this navigation within Dominion lines, 
while the American canal furnishes only a 
partial exit for American vessels within 
their own boundaries. TZyrazsfort also 
gives some interesting historical notes, 
from which it appears that the waterway 
had its real beginning so far back as 1793, 
in a wooden lock constructed for the boats 
of the Montreal Fur Company. Develop- 
ment has been slow, but in May, 1893, 
work was commenced on the new canal 
and lock. The latter is goo ft. long, 60 ft. 
wide, and 22 ft. deep below the lowest re- 
corded river level. The masonry walls 
extend on each side 1106 ft., and they are 
11 ft. wide at the top and 20 ft. wide at the 
bottom, while around the gates they have 
a uniform thickness of 25 ft. There are 
three sets of gates at the eastern end. 
One is a guard gate to be used only in 
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emptying for repairs; one is a spare set to 
be used in case of accident to the outer 
gate, the latter being in regular use. At 
the upper end there is a main and a guard 
gate. The draw-bridge over the Canadian 
lock has an opening of go ft. Across the 
island the canal is 3500 ft. long, 152 ft. 
wide at low-water level, and 145 ft. wide 
at the bottom. The low-water depth is 
20 ft. The total cost involved by the 
construction of the canal is £4,000,000, 

In this connection 7yansfort also refers 
to the second and far larger lock on the 
American side, and vives some figures re- 
lating to it. This lock ts to be 1124 ft. in 
length, or 800 ft, between the quoins of the 
main gates, and 1oo ft. in width. The 
depth on the mitre sill is to be 21 ft. at 
ordinary low stages, and the lift 18 ft. 
The site has been excavated down to a 
base of solid rock, and the foundations for 
the walls and floors have been built up to 
the required height with concrete. The 
gates are to be of arch form, and will be 
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built mainly of low steel. The lock will be 
filled from a pit in the floor of the upper 
gate chamber, and the water will enter the 
chamber from the culverts through two 
hundred and fourteen openings in the 
floor. The emptying valves are similarly 
placed against the down-stream face of the 
lower pit. To empty the lock the water 
passes from the pit through culverts to a 
similar pit just above the lower guard 
gates, which is open to the lower level. A 
guard crib of timber, 64 ft. long, 20 ft. 
wide, and 28 ft. high, filled with stone, is 
being placed at each end of each wall. 
The walls are to be 4314 ft. high above the 
level of the chamber. The coffer-dam is 
1500 ft. long and 300 ft. wide. 


CHLORIDE of zinc paint, although vir- 
tually a water-color, dries quickly and hard, 
so that it can be washed with soap and 
water when necessary, and will be found a 
preservative of wood, rendering it almost 
incombustible. 


THE TECHNICAL INDEX—1895. 


Current Leading Articles on Civil Engineering in the American, English and British Colonial Technical 
Journals—See Introductory, 


Bridges. 


11. The New Brooklyn Terminal Station of 
the Brooklyn Bridge (Details new 4-track, 2- 
island platform system, train sheds, tail switch- 
ing). Ill, Eng News-July 4. 3400 w. 

4o. Expansion Bearings for Bridge Super- 
structures. Ill. George 8. Morison (Descrip- 
tion of bearings and motion stops). Ry Rev- 
July 6. 600 w. 

89. The Substructure for the Third Avenue 
Bridge, New York City (Pier construction by 
caisson and coffer dam). Eng Rec-July 6. 
1000 Ww. 

235. New Bridge Specifications (General 
specifications for railroad bridges ; proportion of 
parts). Eng Rec-July 13. Serial. Ist part. 
1700 w. 

407. Elevated Structure, Merchants Bridge 
Terminal R. R., St. Louis, Mo. Ill. H. P. 
Taussig (Working drawings and description). 
Eng News-July 18, 1500 w. 

410. Stresses in Plate Girders, III. 
Goldmark (Cor. 


Henry 
Two cases; deck and trough 
girders). Eng News-July 15. goo w. 

439. Length of Angle Bars. Jerry Sullivan 
(How stresses act). Ry Rev-July 27. 1400 w. 

¢521. Wreck of the Connersville (Ind.) Bridge 
and Its Temporary Repair. Ill. Joseph Kem- 
per (Low trestle by-way), Pro Eng Club of 
Phila-July. 1700 w. 

557. The Newport and Cincinnati Bridge. 


Ill. (Brief description ; elevations and sections. 
R R Gaz-Aug. 2. 350 w. 

649. Double Swing Bridge at Columbus St., 
Cleveland, O, Ill. (Descriptive). Eng News- 
Aug. 8. 1400 w. 

Canals, Rivers and Harbors. 

85. Concerning the Cost of Ship-Canals 
(Suez, Corinth, Baltic, Manchester, Nicaragua 
compared), Eng News-July 11. 1800 w. 

88. The Chicago Canal and Lake Commerces 
(Editorial. Effect of lowering lake levels). Ir 
Age-July 4. 700 w. 

*173. Drainage in the Fens. III. (River 
aqueducts ; scouring dredge ; ditches), Engng- 
July 5. 2000 w. 

#296. The Clyde Docks Improvements (Hy- 
draulic, electric and steam cranes; dredging’. 
Ir & Steel Tr Jour-July 6. 2000 w. 

441. The Drainage Canal and Lake Levels 
(Conservative views as to effects). Ry Rev- 
July 27. 1400 w. 

*479. Glasgow Docks and Harbor Works 
(Dredging ; cranes; pumping plant). Eng, 
Lond-July 19. 2300 w. 

*620, The Improvement of the Port of Havre 
and of the Navigation of the Estuary of the 
Seine. Ill. (Developing a sandy estuary), Eng, 
Lond-July 26. 4000 w. 

*621. The Waterloo and City Electric Rail- 
way. Ill. (Map and detailed sections), Eng, 
Lond-July 26. Serial. Ist part. 2200 w. 


We supply copies of these articles, See introductory. 


ig 
i 


CIVIL ENGINEERING. 


661—$1.50. The Santa Ana Canal.—Discus- 
sion and Correspondence on Paper by William 
Ham. Hall (J. J. R. Croes, William Barclay 
Parsons, L. L. Tribus, James Duane, R. C. 
Gemmell, Franklin Riffle, Charles W. Greene, 
James D. Schuyler, David C. Henry, L. J. Le 
Conte and William Ham. Hall). Tr Am Soc 
Civ Eng-June. 13000 w. 

*674. Recent Engineering Improvements of 
the Clyde Navigation Company. James Deas 
(Particulars of the dredging machinery, and es- 
pecially of the recent additions thereto, and the 
quantities and cost of the dredging in the ha-- 
bor and river, etc.; and description of the pres- 
ent equipment of the harbor of Glasgow). Ind 
& Ir-Aug. 2. Serial. Ist part. 3800 w. 

*676. Harbor Development on the South 
Coast (Folkestone and Dover). Trans-Aug. 2. 
2000 w. 

679. The Atlantic Coastwise Canal Across 
New Jersey. From report of N. H. Hutton. 
Kk R Gaz-Aug. g. 600 w. 


Hydraulics. 

86. The Hydraulic Pump. Ill. Robert 
Ferriday (Experiments on back water). Eng 
News-July Ir. 1200 w. 

233. The Milwaukee Water-Works New In- 
take (Construction; completion; costs). Eng 
Rec-July 13. 1600 w. 

236. The Jerome Park Reservoir. Ill. 
(Amount of work and materials). Eng Rec- 
July 13. Serial. Ist part. goo w. 

337. New Hydraulic Formule. Marvin E. 
Sullivan (Based upon the system of unit co- 
efficients ; with new theories of flow, and of the 
eroding power of water), Eng & Con-July 12. 
Serial. Ist part. 1700 w. 

38. High-Service Water System, Manches- 
ter, N. H. Ill. (Details of system). Eng Rec- 
July 20, 1200 w. 

411. A Computer for Determining Flow in 
Pipes by Kutter’s Formula. Ill. (Application). 
Eng News-July 18. 1100 w. 

424. The Chicago Ship Building Co.’s New 
Dry Dock. Ill. (Coffer dam construction ; side- 
on launching). Eng News-July 25. 1000 w. 

427. Goulburn Dam, Victoria, Australia. 
Ill. (Reprint of a rare monograph). Eng News- 
July 25. 2700 w. 

+517. Methods and Results of Stream Meas- 
urements by the United States Geological Sur- 
vey. Ill. F. H. Newell (Gages; current me- 
ters ; records; discussion). Pro Eng Club of 
Phila-July. 8000 w. 

+519. Coffer-Dams. Ill. William H. De- 
chant (Crib-work construction ; clamping ; sink- 
ing; puddling. Discussion). Pro Eng Club of 
Phila-July. 2600 w. 

Irrigation. 

$299. On Keeping Irrigation Canals Clear of 
Silt. Robert Burton Buckley (River works ; 
head sluices; head catch basin; double sluice 
and setting tank system). Ind & East Eng- 
June 15. 1300 w. 

452.—$1. A New Method of Determining 


Co-Efficients of Flow and of Resistance in 
Pipes and in Open Channels, and New For- 
mule for Head, Diameter, Mean Hydraulic 
Radius, Velocity, etc., Based on This New 
Theory. Marvin E. Sullivan, with Discussion 
by Engineers (Mathematical). Am Soc Ir Eng- 
Jan. 8500 w. 


Miscellany. 


14. The Meaning of Elastic Limit in Steel 
Specifications (Experiments; specifications. 
Comments by William R. Webster. Reply by 
A. C. Cunningham). Eng News-July 4. 
3000 w. 

31. Adulterated Portland Cement and Blast 
Furnace Slag. A. D. Elbers (Chemical reac- 
tions. Practical results) Eng & Min Jour- 
July 6. 2200w. 

44. The Civil Engineer and His Work (Edi- 
torial reviews and comments on Mr. Morison’s 
paper), Ry Rev-July 6. 1200 w. 

+79. An Apparatus for Experimenting with 
the Laws of Flexure of Beams. Ill. James L. 
Greenleaf (Description of apparatus. Mathe- 
matical treatment of results). Jour Frank Inst- 
July. 1600 w. 

231. The Effects of Low Temperature on 
Iron and Steel. Editorial (Inconclusive data 
and conflicting testimony). Eng Rec-July 13. 
1200 w. 

232. American Portland Cement. William 
G. Hartranft, with Editorial (History ; merits ; 
composition). Eng Rec-July 13. 3000 w. 

234. Tunnel Disaster in Australia (Failure 
shield-driven heading ; plugging with clay bags 
and loose clay). Eng Rec-July 13. 1400 w. 

239. Hydraulic Caisson Foundations. III. 
(Site ; telescopic steel cylinders ; sinking ; clear- 
ing; masonry piles) Eng Rec-July 13. 
3300 w. 

*353. Working in Compressed Air (Phy sio- 
logical effects). Engng, Lond—-July 12. 1600 w. 

428. The Elastic Limit and the Yield-Point 
(Literature reviewed. Comment by G. C. 
Henning). Eng News-July 25. 10500 w. 

508. Hydraulic Caisson Sinking for Founda- 
tion Piers Ill. (Open steel cylinders; water 
jets). Sci Am-Aug. 3. 600 w. 

*631. The Civil Engineer (Editorial. The 
meaning of the term defined). Engng, Lond- 
July 26, 2200 w. 


4655. ‘*The True Column Formula” an 
Impossibility. James L. Greenleaf (Expresses 
the belief that a finite mind is incapable of stat- 
ing a true column formula). Sch of Mines 
Quar-July. 1800 w. 

659.— $1.50. Address of George S. Morison 
at the Annual Convention at the Hotel Pem- 
berton, Hull, Mass, Tr Am Soc Civ Eng-June. 
8400 w. 

660.—$1.50. Painting of Iron Structures 
Exposed to Weather. E. Gerber, with Discus- 
sion (The most important recent contribution to 
the subject with voluminous correspondence 
from a large number of prominent engineers). 
Tr Am Soc Civ Eng-June. 55000 w. 


We supply copies of these articles. See intreductory. 
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Fallacies of the Trap Vent Pipe System. 

Mr. J. W. HUGHES, in Architecture and 
Building (July 6), asserts that “ complete 
and continuous ventilation through every 
part of a waste system is the Utopian 
ideal of the sanitary expert”; and he calls 
“the popular belief” that “such a circu- 
lation is secured by the observance of 
the commonly-accepted rules for house 
drainage” a delusion. He says: “It is 
simply impossible to maintain such cir- 
culation in the several parts of a pipe 
system constructed in accordance with 
these rules, especially where there are two 
or more vertical lines of pipe, where there 
are fixtures on twoor more floors, or where 
there are many fixtures connected with 
the same system. 

“Tt will be observed that the entire 
drainage system of each building, whether 
large or small, is discharged through a sin- 
gle outlet, and usually, though not always, 
disconnected from the sewer at the cellar 
wall by a running trap, with a fresh-air in- 
let connected with the drain on the house 
side of the trap, and extending to the 
outer air at the street curb. But the pres- 
ence or absence of this trap and foot vent 
is not material to the question at issue. It 
must be remembered that circulation 
through these pipes is mainly dependent 
on the difference of temperature between 
the outer air and the air in the pipes. In 
winter, when the outer air is cold and the 
air in the pipes is warm, an upward cur- 
rent may be traced in one or more of the 
rising lines, while those more remote will 
show little or no circulation, forthe reason 
that the single source of supply—the fresh- 
air inlet or the drain—is too limited to meet 
the demand in several rising lines, in 
which there is liable to be considerable 
difference of resistance. In summer, when 
the air in the pipes is frequently colder 
than the outer air, either complete stagna- 
tion or a positive downward flow will occur, 
usually the latter. Hence it isevident that 
much of the waste system will always be 
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filled with dead air, moved only fitfully by 
the discharge of fixtures or changes of 
temperature, and this condition will be the 
more marked in large buildings where 
there are many rising lines of pipes. But, 
even when an upward air current does ex- 
ist in the soil pipe, no movement of the air 
in the branches between the soil pipe and 
vent pipe will occur, from the fact that no 
provision is made to supply the increased 
volume of air necessary to establish and 
maintain such current.” 


EZ 


To further demonstrate the accuracy of 
these views the accompanying diagrams 
are used. Fig. 1 illustrates the usual sys- 
tem. ‘A represents the horizontal soil 
pipe or drain through which all the air 
must pass before it reaches the rising 
lines. If the vertical soil pipe A’ is 4 in. 
in diameter and the trap vent pipe 3 in., 
then 36 per cent. of the air is diverted at 
B into the vent pipe, where it ceases to 
perform any useful function. Hence it is 
obvious that the upper current and era- 
tion in the soil pipe above this point wil! 
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be reduced more than one-third. At 
E, E, E, are three branches to which are 
attached traps, vented at F, /, F, into the 
vent pipe at G, G, G, in the usual way. As 
the rising current of air in the two pipes is 
necessarily equal in pressure, density, etc., 
and the capacity of the soil pipe is of uni- 
form calibre to the top, it will require all 
its contained air to maintain an equal 
pressure and air current with that of the 
vent pipe; and, unless the vent pipe were 
enlarged above each branch, it would be 
incapable of receiving any of the soil pipe 
because such increase would destroy its 
equilibrium with that of the soil pipe. 

“Tf the soil pipe were reduced in size at 
E, E, £,and the vent pipe correspondingly 
increased at G, G, G, then the amount of 
air proportioned to the changed capacities 
in the pipes would be diverted at each of 
the branches from the soil pipe at £, Z, & 
to the vent pipe at G, G,G, but this would 
so reduce the upper portion of the soilpipe, 
as to render it incapable of performing its 
function. Thus the absurdity of the theory 
becomes self-evident. 

“On the other hand, if each of the traps 
were vented automatically, as shown in 
Fig. 2, since the same amount of air must 
pass through the horizontal soil pipe in 
each instance and as none would be di- 
verted from it at any point, the zeration and 
air current would be 50 per cent. greater 
than in the corresponding soil pipe in 
Fig. 1. But the actual ditference would 
be much greater than this, because every 
time there is a slight minus pressure in 
the pipe caused by the discharge of a 
fixture, or by a strong air current passing 
over the top of the soil pipe, large volumes 
of air would be drawn into the pipe through 
the automatic vents, and thus leave the 
branches filled with fresh air, which is im- 
possible under the trap vent pipe system. 
Now let us suppose the horizontal soil pipe 
extended, and other rising lines attached ; 
certainly very little circulation could be 
expected in any of these, for the simple 
reason that the first rising line would fur- 
nish capacity and the most direct route for 
the escape of the received air. Here again 
great advantage is secured by venting the 
traps automatically, since much fresh air is 
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thus drawn into the pipes, while little or no 
circulation is possible under the trap vent 
pipe system. These facts show the advan- 
tage of this method over all others as a 
means of eration of the waste system, 
while the exhaustive researches in trap 
siphonage by Prof. James E. Denton, in 
the department of tests at the Stevens’ In- 
stitute of Technology, demonstrate beyond 
question the practical superiority of a 
properly-constructed automatic device as 
a means that.will preserve the trap seal 
against siphonage in the conditions occur- 
ring in plumbing practice.” 


Country Roads and Roadsides. 

AS a feature of landscape gardening, the 
treatment of country roads and roadsides 
is editorially considered in Garden and 
Forest (July 10) as meriting greater atten- 
tion than has hitherto been bestowed upon 
it. Beyond the fact that a road should 
furnish good wheeling and footing, it may 
be made a delight by its borders. Through 
cultivated land borders of turf with suit- 
able trees are recommended, but these 
borders should be kept trim and neat. In 
cases where the features of “the country 
are rugged and stony, undoubtedly the 
greatest beauty is secured if native shrubs 
and trees are allowed to take possession of 
the borders, and the axe is withheld unti 
they become too dense or aggressive.” 

As illustrating the possibilities for 
pleasurable effects in the treatment of 
by-roads, a bit of road, not more than 
a mile in length, is described in its 
summer aspect. “In the first place, it 
is not a highway of travel, and, there- 
fore, it is only wide enough to allow two 
vehicles to pass. This is a distinct advan- 
tage. A broad road always has a depress- 
ing effect, and the wayfarer feels lonesome 
on it, as he does on any other desert. The 
more nearly a rural road is obliterated by 
its surroundings, the more delightful it is, 
and this is especially true of a by-road 
which offers a sense of seclusion as one of 
its principal charms. And, again, a narrow 
road can be more easily and cheaply kept 
in repair, since every additional square 
yard of surface requires so much more 
work, and this is an important matter in 
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the community where the road-tax is a 
heavy item of expense. This particular 
road, after emerging from a piece of tim- 
ber, climbs a hill, and then winds about 
some others until it drops into the rich 
bottom-lands of a small river and joins an 
important highway. On either side of it 
trees and shrubs in great variety take care 
of themselves; and in the first week of 
July, when the foliage has been washed 
clean by the rains, this border in its general 
effect was singularly beautiful. In some 
places there were thickets higher than a 
carriage-top, through which the eye could 
hardly penetrate; while just beyond were 
openings to give glimpses of a picturesque, 
rolling country, with a mountain range for 
a sky-line, The masses of foliage projected 
and retreated in the most natural way, 
without a single hard line or discordant 
color, now shrinking into deep shadows 
and again boldly courting the full sunlight, 
so that to one looking forward the disap- 
pearance of the road to right or left always 
seemed an invitation to prospects still 
more fair.” 

“ The details of this border were quite 
as interesting as its general attractiveness, 
Here were elders in the beauty of their 
bloom, and white  blackberry-blossoms 
close beside the red and black shining 
fruit of the raspberries. Close along the 
roadbed the clustered flowers of redroot 
were mingled with wild roses, and here 
and there among these native wildings 
was an occasional sweetbrier which had 
strayed from some old homestead. The 
buds of the smooth sumach, in their tall 
panicles, were just yellowing into bloom, 
while the pink fruit of the staghorn sumach 
was already appearing. The black alders 
were showing inconspicuous flowers among 
the dark green foliage, and at one point, 
where the ground was moist, a mass of 
white azaleas fairly glittered against the 
smooth clean leaves of the spice-bush. 
Thorns and cornels, choke-cherries and 
hazels and huckleberries, were in fruit, 
and the hardhack was just opening its 
closely-set rosy flowers. Along with the 
shrubs were young trees of various species 
struggling to assert themselves. There 
were little tulip-trees with foliage much 
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larger than in mature specimens ; oaks and 
maples of various species, with tints of 
foliage only seen in young individuals ; ash 
and elm, and here and there a hornbeam, 
one of which, thrusting out its horizontal 
branches above some low-growing vibur- 
nums, was especially picturesque ; hickor- 
ies, butternuts, chestnuts, basswood, and 
sassafras ; and over all these clambered the 
wild grape and moon-seed, smilax, bitter- 
sweet and clematis, with Virginia creeper 
festooning the fence-rows or hanging from 
the limbs of the trees which had here and 
there been allowed to reach natural size.” 

This graphic description will recall to 
many readers similar beauties in favorite 
drives and rambles. Of course, as the 
season moves, the variety of plants in 
bloom will change in character, but it is 
asserted that “there is not a day in the 
year when one who walks or drives over 
this short bit of road cannot find delight 
for his eye and food for his imagination.’ 
Many such bits of road could be made al- 
most as effective as parks for places oj 
pleasurable resort, and this could be done 
at a trifling cost, since the ground costs 
nothing for this special purpose. 


Tests of Heat Insulation. 

A RECENT experiment with three kinds 
of pipe coverings designed for preventing 
the escape of heat from steam and hot- 
water pipes, as in refrigerating machines, 
etc., is described in a recent number of the 
Boston Journal of Commerce. This exper- 
iment was made by a Cincinnati chemist, 
for the established purpose of determining 
comparative value of the coverings as in- 
sulating materials. The experiment is 
worth noticing, because, while it happens 
to be of the crudest possible sort, its re- 
sults are being published in various jour- 
nals as true indications of the relative 
value of these coverings, all of which are in 
use. Next tothe duty of publishing the truth 
that of guarding the public against error 
should be respected by every technical 
journal, When an experimenter abandons 
well-known methods, generally accepted 
as reliable by the highest scientific author- 
ities, for some new and untried method of 
his own, and, without any check upon the 
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results, publishes them as authoritative, 
the inferences may be drawn that the re- 
sults are unreliable, and that his experi- 
ments were performed with a view to es- 
tablish a preconceived notion. It is, of 
course, possible that accurate results could 
be attained in this way ; but the possibility 
of failure is so great that scientific people 
would rot accept the results without veri- 
fication, and common prudence would 
withhold them until corroborative proof 
of their accuracy could be obtained. 

The experiments in question were per- 
formed as described further on. The old 
method of condensation, hitherto authori- 
tatively regarded as the best known for 
determining loss of heat, is deliberately 
set aside, and results obtained by it, and 
by the same experimenter, are discarded 
in favor of the following method. 

“A 2-in. pipe carrying steam at 60 lbs. 
pressure was selected, and a piece of cov- 
ering 13 in. long placed upon it, and this 
covering inclosed in a box with a glass 
cover, and inside the box a thermometer 
was placed so that the temperature in this 
small box could be read. Three of these 
boxes were placed upon the pipe, 13 in. long, 
covered with the covering to be tested. 
The box having the lowest temperature 
was supposed to have the most efficient 
covering, on the supposition that the cov- 
ering in that box prevented less heat pass- 
ing from the pipe to the box.” 

The results are given, but we will not 
quote them, believing that in so doing we 
might do an unintentional injustice. Vary- 
ing results are assigned as the reason for 
abandoning the old and tried way; but we 
notice that in the new method the results 
also varied, and that an average had to be 
struck. Those interested in the purchase 
and use of composition boiler coverings 
should be on their guard against accepting 
statements based on such crude tests, if, 
indeed, they ought to be called tests at all. 


Heating by Gas. 

THE results of practice in heating by gas 
in Germany are very instructive. A rather 
complete summary of these results is 
given in the Santtary Record (August 2). 
From this summary it appears that the 
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rapid extension of electric lighting in 
Germany has given an impulse to the em- 
ployment of the existing plant, capital, and 
skill hitherto devoted to gas lighting in 
other directions and to the utilization of 
gas asa source of heat and power. The 
substitution of water gas for coal gas, 
which has been proposed on the ground 
of economy, has not given encouraging re- 
sults, the heating power of hydrogen being 
so much lower than that of carbon; but 
there appears to be a remarkable difference 
among different samples of gas used for 
heating, not only from different towns, but 
from the same works at different hours of 
the day. These variations are altogether 
unaccounted for, and it would have been 
interesting if something had been said in 
our contemporary’s summary upon this 
subject. The heat of combustion, given 
in heat units for the different ingredients 
of gas gives a total of 5241 heat units. 
“This total of 5241 heat units from too 
volumes of gas is attained only when the 
whole of the products of combustion es- 
cape into the room, which in practice is, of 
course, inadmissible; but the effective 
amount depends on the construction of the 
stoves, and may in some cases be as low as 
29 per cent. of the whole.” 

This shows a remarkable deficiency in 
the appliances for the combustion of gas, 
more than two-thirds of the effect being 
wasted. However, in some of the better 
kinds of apparatus the efficiency is very 
much greater, ranging between 60 per cent. 
and 85 per cent. of the whole. Dr. Bueb 
of Dessau has determined the heat values 
of a number of gases by a Tunker’s calori- 
meter, and, after deducting the loss by the 
condensation of the water vapor, he found 
the heating value of the gas of Dessau to 
be 4650 heat units, that of the gas of Erfurt 
to be 4850 heat units, the gas of Halle so11 
heat units, that of Leipsig 4797 heat units, 
that of Bremen 5434 heat units. and that of 
Frankfurt-on- Main 6700 heat units. These 
gases are all made from coal, and they 
may be considered as ordinary coal gases. 
In other kinds of gas very much greater 
divergencies were exhibited, thus: oil gas 
from Riebeck’s works had a heat value of 
9882 heat units; pure cannel gas at Bremen 
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had a heat value of 5963; water gas made 
at Frankfort hada heat value of 2385 heat 
units. Dawson's gas had a value of 1312 
heat units. It will be seen from these 
figures that the calorific value of various 
kinds of gas may vary through a range of 
from 1 to 9, taking the least value asa 
basis of comparison. The commercial 


success of gas heating depends onthe cost 
of production, the heating power, and the 
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amount of effective heat obtained in the 
particular stoveused. It would, therefore, 
seem that gas of the smaller calorific value 
named in the last above-mentioned variety 
could under no circumstances prove to bea 
commercial success. For complete com- 
bustion eleven volumes of air for one vol- 
ume of gas are needed, and this amount, 
mixed with the gas before burning, pro- 
duces the blue “ Bunsen” flame. 


THE TECHNICAL INDEX—1895, 


Current Leading Articles on Domestic Engineering in the American, English and British Colonial Technical 
JSournals—See Introductory, 


Heating and Ventilation. 


go. Hot Water Heating in a Chicago Apart- 
ment House. Ill, (Descriptive of plant in a 
building 60x80 feet, and three stories above 
basement). Eng Rec-July 6. 1000 w. 

240. The Union Depot at St. Louis, III. 
Serial. rst part (Descriptive of heating and 
ventilation). Eng Rec-July 13. 1300 w. 

285. Breezy Editorial.’’ From the Ar- 
chitects Electrical Bulletin. Elec Rev-July 17. 
800 w. 

334. Heating and Ventilation of the Asylum 
for the Chronic Insane at Wernersville, Pa. Ill. 
(Descriptive). Heat & Ven-July 15. 2500 w. 

335. Economy in Furnace Heating. William 
G. Snow (Coal saving and ventilation regula- 
ting with warm-air furnaces). Heat & Ven-July 
15. 1300w. 

*671. Heating by Gas (Progress in Germany). 
San Rec-Aug. 2. 4oow. 


Landscape Gardening. 


Country Roads and Roadsides. Edi- 
torial. Gar & For-July Io. 1I500w, 

187. Old-fashioned Gardens. Editorial 
(Their charm. Plants that used to be cultivated, 
etc.) Gar & For-July 17. 2000w. 

188. Midsummer Care of Chrysanthemums, 
T. D. Hatfield. Gar & For-July 17. 700 w. 

189. Some Showy Perennials, R, Cameron. 
Gar & For-July 17. 800 w. 

#317, Park and Garden Architecture. T. H. 
Mawson (Everything should be designed in har- 
mony). Builder, Lond-July 13. 2400 w. 

468. Japanese Vegetation in California. 
Charles Howard Shinn (Tendency toward exten- 
sive planting of Japanese trees, shrubs and 
flowers grows more and more evident), Gar & 
For-July 31. 1000 w. 
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Plumbing and Gas Fitting. 


52. Some Fallacies of the Trap Vent Pipe 
System. Ill. J. W. Hughes (An attempt to 
prove that complete and continuous ventilation 
throughout every part of a waste system is im- 
possible, or, at least impracticable), Arch & 
Build-July 6, 1100 w. 

*135. The Apprenticeship Question (Speaks 


of the need of apprentices and of a movement 
to re-establish the old system in the plumbing 
trade), Plumb and Dec-July. 1400 w. 

137. Country Plumbing. Ill. (In form of 
answer toa correspondent treats practically the 
plumbing of small country houses,—a subject on 
which practical literature is meagre. A useful 
article), Met Work-July 13. 1800 w. 

257. Municipal Legislation. John L. E. 
Firmin (To what extent may municipal legisla- 
tion be relied upon to enhance the standing of 
master plumbers? Is it not in some cases a bol- 
ster and endorsement of the unworthy?) San 
Plumb-July 15. 1300 w. 

258. Unity. Edward D. Schuster (An argu- 
ment against the bidding as sub-contractor by 
master plumbers. Such sub-letting is shown to 
be a great evil in the trade). San Plumb-July 
1400 w. 

259. ‘The National Association of Master 
Plumbers—Its Influence and Benefits. G. T. 
Ahrens (Read at 7th An. Con. of the Master 
Steam and Hot Water Fitters Asso. of the U. 
S.) San Plumb-July 15. 1600 w. 

Miscellany. 


418. Gas-Contaminated Water (An account 
of contamination of water by gas in an 8-story 
business building, its cause and remedy). San- 
July. 4oow. 

*228. The Products of Combustion of Coal 
Gas, from the Hygienic Point of View (An ac- 
count of an investigation made by H. Chr. 
Geelmuyden in the laboratory of the Physiologi- 
cal Institute of the University of Christiana). 
Gas Wld-July 6. 3300 w. 

*242. WDisinfectors and Disinfectants, 1874- 
95: A Contrast. Ill. Joseph Priestly (Besides 
discussing the need and nature of disinfectants, 
describes a number of appliances and machines 
for disinfecting articles which have been exposed 
to contagion and septic influences), San Kec- 
July 5. 3400 w. 

435. The Plumbers’ School at Aue, Saxony 
(From a recent consular report), Arch & Build- 
July 27. goow. 

*488. Special Report on a Case of Food 
Poisoning at Homerton. J. King-Warry 
(Poisoning of food attributed to emanations 
from foul drains), San Rec-July Ig. I100 w. 


We supply copies of these articles. See introductory. 
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ELECTRICITY 


Articles relating to special applications of electricity are occasionally indexed under head of Mechanical 


Electric Power in Manufactories. 

THE application of electricity as a means 

of distributing power in manufacturing es- 
tablishments, in lieu of shafting, belting, 
and gearing, is beginning to attract atten- 
tion to a degree somewhat commensurate 
with its importance. A recent paper on the 
subject by Messrs. Crocker, Bendikt, and 
Ormsbee, read at the Niagara meeting of 
the Electrical Engineers, is published in 
part in the Electrical World (July 13). Ac- 
tual power tests made in several machine- 
shops and New England mills are given in 
considerable detail. These show that the 
iverage power consumed in the ordinary 
operation of certain machines is as fol- 
lows: large boring machine, 1.43 h. p.; 
drill-press, 2.9 h. p.; small punch-press, 
0.71 h. p.; group of one lathe and one 
milling machine, 1.47 to 2.28 h. p.; group 
of one small milling-machine, two 1o-in, 
lathes, one grind-stone, one drill-press, 
one small punch-press, 0.86 h. p. Ina 
sroup of seven lathes and one grindstone 
driven by a 3-h. p. motor, it was found 
that 1.14 h. p. was required to run one 
lathe, while four lathes could be run with 
1.8 h. p.—an increase of only 63 per cent. 
This result is due to the friction of the 
‘ountershaft. A large planer, 120 in. be- 
tween posts by 108 in. high by 22 ft. bed, 
took 4.76 h. p. on the cut, 5.73 h. p. on the 
return, and 21.6 h. p. on the reversal ; 
average, 5.11 h.p. A cylinder-boring ma- 
‘hine averaged 4.17 h. p. These results 
show that the actual power required to 
drive heavy machine-tools has heretofore 
been considerably over-estimated. In the 
case of the large planer, although the 
motor was overloaded 50 per cent. upon 
the reversal of the bed, the average load 
was only one-third the rated full load. 
The question whether machine tools 
should be driven individually by separate 
motors, or in groups, one motor driving 
each group, does not seem to admit of a 
general solution. Electric motors are very 
successfully used in calico-printing. The 
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problem of running this class of machinery 
has proved a very difficult one, inasmuch 
as the motor must be capable of running 
at a number of different speeds and run- 
ning constantly at any given speed with a 
variable load. It is claimed that in this 
class of work the increase in production 
with the electric motors amounted to more 
than 25 per cent., while the quantity of 
inferior product was at the same time con- 
siderably reduced. This is a very impor- 
tant matter, as the men in charge of 
printing machines are skilled workmen of 
a high order, and a small saving in wages 
for a given production is of more value 
than a considerable saving in power. 


Underground Wires in Boston. 

In the Electrical World (July 20) Mr. J. 
E. Talbot has an excellent article, giving 
full particulars of the condition, progress, 
and prospects of the work now going on 
in Boston in the way of placing the elec- 
tric lines underground in the central por- 
tions of the city. Although the work 
here did not begin under legal compulsion 
until 1894, this delay served a good pur- 
pose, as it enabled Boston to avoid many 
costly mistakes which were unavoidable 
in New York and Chicago, in which cities 
those who undertook somewhat hastily to 
do the work found that they had much to 
learn. From September, 1894, to Febru- 
ary, 1895, 400,000 ft. of duct were laid. 
The telephone companies alone have now 
over 11,000 miles of underground wire in 
Boston, much of which had been laid be- 
fore the compulsory legislation of 1894 
went into effect. The total amount of 
duct in the city, according to the latest 
report of the commissioner, is over 2,000,- 
ooo ft., in which are laid 1,817,000 ft. of 
cable, about one-third of which is used 
for telegraphic and telephonic service. 
The conduits are not, as in New York, 
owned by the municipality, but are built 
and owned by the operating companies 
under the supervision of a municipal 
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officer, subject to an appeal to a board 
consisting of the city engineer, the super- 
intendent of streets, and the chairman of 
the board of fire commissioners. In many 
cases, by joint agreement, several electric 
companies occupy the same trench, in or- 
der to avoid unnecessary opening of 
streets. The inevitable cost has not been 
increased by needlessly harsh or heroic 
measures. The commissioner has carried 
out the provisions of the law with tact, 
discretion, and courtesy, and the repre- 
sentatives of the various electrical com- 
panies have never acted in an obstructive 
or unwilling manner. This, unfortunately, 
has not been the case in many other cities 
which might be mentioned. 
Electric vs. Steam Locomotives. 

AN editorial on this subject in Zhe 
Street Railway Journal for July expresses 
the belief that the substitution of electric 
for steam locomotives on trunk lines is 
not a near probability. The question of 
such substitution is, however, under active 
discussion, and the sensational accounts of 
trials of electric locomotives and their re- 
markable performance has led an over- 
sanguine public to believe that we are on 
the very eve of such arevolutidn. The 
editorial quoted expresses the view that 
this resolution “ is far in the distance, and 
not likely to come about in this genera- 
tion, at least. Such a road as the New 
York Central between New York and Buf- 
falo is, of course, much nearer the electric 
age than roads like the Northern Pacific, 
the Union Pacific, or even the roads be- 
tween Chicago and St. Louis, because, for 
its entire distance, it passes through one 
of the most populous sections in the 
country,—an unbroken chain of large 
cities 2 hours apart, of smaller cities at 
regular intervals in between, and of other 
townships and settlements of various sizes 
hardly 10 minutes apart. But power 
stations cannot profitably be established 
at intervals of 10, 20, or even 50 miles to 
serve only four or five trains an hour. 
There must be practically continuous traf- 
fic for from 15 to 20 hours a day, if the full 
advantages of the generation and distribu- 
tion of power on the central station plan 


REVIEW OF THE INDUSTRIAL PRESS. 


are to be realized ; for it must be remem- 
bered that our steam locomotives are, on 
the whole, highly efficient machines, and 
cannot be replaced by electric locomotives 
for the same service without the very 
closest figuring of costs, and until a cer- 
tain magnitude is reached in the scale of 
operations. In other words, this entire 


problem of the adaptation of electricity to 
the larger field of railway work is depend- 
ent almost entirely upon the magnitude of 
traffic possible to be obtained, not upo: 
relative economies in operation.” 


Telegraphic Line Construction. 

AT a recent convention of railroad telc- 
graph superintendents in Montreal, W. F 
Taylor of the Pennsylvania Railroad read 
an excellent paper on the construction of 
telegraph lines, which is printed in ab- 
stract in the Razlroad Gazette (July 5) 
It certainly seems amazing that so little 
real progress has been made during the 
last quarter of a century in this most im- 
portant branch of electrical engineering. 
Mr. Taylor, however, seems. to have 
touched upon most of the really essential 
points in line construction. Poles, lhe 
says, should never be less than 22 in. in 
circumference at the top, or be set less 
than 5 ft. in the ground. Thetendency to 
use unduly high poles was deprecated ; 
the shortest possible poles should always 
be used. The lower wire need not be over 
10 ft. from the ground along the railroad 
location, except at highway crossings, 
where it should be raised to 22 ft. or more. 
At each end of curves exceeding three 
degrees, two or three poles should be we!! 
guyed or braced, and on long tangents 
every tenth pole should be head-guyed. 
More attention should be paid to the mat- 
ter of double-pole construction. No. 6 
iron wire, the size ordinarily used, should 
not be strained over 200 Ibs.; the usual! 
practice is to strain it to nearly twice that 
amount, which leaves a very small factor 
of safety. Tests show the strength of an 
unsoldered twist-joint to be only 55 per 
cent. of that of the solid wire, while a 
soldered joint of the same type has an 
excess of strength. In the discussion 
which followed the paper, much stress was 
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laid on the fact that the railroad managers 
did not pay the attention they should to 
the requirements of good telegraphic con- 
struction. The suggestion was made that 
in places much exposed to the effect of 
storms a line will stand better if built in 
an unsymmetrical manner, so as to elimin- 
ate the effects of harmonic vibrations pro- 
duced by the action of the wind upon the 
wires. 
Street-Railway Financiering. 

A SPECIAL issue of the Street Razlway 
Journal (July) contains what is apparently 
acomplete summary (reproduced in our 
department of railroading) of the statistics 
of the street railways of the United States. 
There are 976 roads with a total mileage 
of 13,588, of which 10,363 are operated by 
electricity, 1914 by animal power, 632 by 
cable, and 679 by other motors. The 
number of cars is 44,745. The aggregate 
capital stock is $748,014,206, and the 
funded debt $552,125,505. Thus the aggre- 
gate liabilities per mile, of all the roads, 
reaches the enormous sum of $95,600. These 
figures make it plain to a demonstration, 
that the majority of the street-railway 
building of the past few years has been 
the work of professional speculators. 
Nothing can be more certain than that 
there must come, within a short time, a 
severe financial crisis in this species of 
property. One of the most thoroughly con- 
structed, complete, and profitable street- 
railway systems within our knowledge is 
capitalized at only $30,000 of stock and 
bonds per mile of track. In 1893 the 
average capitalization of all the steam 
railroads of the United States per track 
mile was $28,513 in stock and $31,119 in 
bonds,—a total of $59,632. A recent arti- 
cle in Evectriczty (June 12) illustrates the 
methods of the street-railway boomers by 
giving facts and figures of a typical ex- 
ample. It appears from this article that 
in 1890 a certain thriving municipality, 
having a population of 36,000, rejoiced in 
the possession ofa system of horse railways 
capitalized at $250,000, Certain promoters, 
apparently not unconnected with a promi- 
nent electrical manufacturing company, 
took hold of the system, equipped it with 


ELECTRICITY. 1135 


electricity, capitalized it at $750,000, and 
issued $750,000 bonds on top of that. 
Then, by the aid ofa new set of promoters, 
a consolidation was effected with another 
line extending 1o miles through a wilder- 
ness to a hamlet of perhaps five hundred 
inhabitants, on which $491,000 of bonds 
had been issued, although.the total gross 
earnings of the line thus absorbed were 
less than one-third of the interest on the 
bonds. Bonds amounting to $1,500,000 
were issued on the consolidated property, 
$1,250,000 of which are said to have been 
disposed of to “investors.” Therefore the 
total liabilities of the consolidated concern 
up to date are apparently at least $2,250,000, 
whichis certainly quite enough for a town 
of thirty-six thousand inhabitants. There 
is every reason to believe that this scheme, 
or some Similar one, has been worked toa 
greater or less extent in a great many 
other places in the United States; and, 
when the defrauded bondholders wake up, 
as they will in time, there is likely to be a 
considerable uproar. 


Trolley-Wires and Lightning. 

IN a communication to the Electrical 
Engineer (July 21) D. B. Grandy, a well- 
known electrician of St. Louis, calls at- 
tention to the fact that in the summer of 
1894, and even to a greater extent during 
the present summer, the switchboard of 
the central telegraph office in that city 
has been entirely free from electrical dis- 
turbances, in marked contrast to preceding 
years, when the blowing of fuses and the 
burning of instruments were matters of 
very frequent occurrence. He states that 
within a few miles of the city the elec- 
trical storms have been more frequent and 
more destructive the present year than 
ordinarily. He suggests that the exten- 
sion of trolley-wires throughout the city 
during the past 2 years may explain the 
phenomenon. There can be little doubt 
that such is the case. It would be diffi- 
cult to contrive a more effective means of 
equalizing excessive electric tension be- 
tween the air and the earth, which is the 
accepted cause of electrical disturbances, 
than a network of suspended trolley wires, 
grounded not only at each end, but 
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through every car in transit upon the 
route. So effective is this protection that 
a seat in a trolley-car is probably the very 
safest place in the world during a thunder- 
storm. Nor is it worth while to jump 
Overboard in case the lightning blows out 
a fuse and creates an explosion, as the 
passengers did one day in an open car in 
Boston; if one hastime to jump, the dan- 
ger, ifthere was any, has passed away. 


Testing Telegraphic Circuits. 

IN a widely-extended telegraphic system 
the maintenance of a perfect service de- 
mands that every line shall be tested each 
day before the opening of business, espe- 
cially with reference to its condition of in- 
sulation, technically known as “ insulation 
resistance.” Heretofore this has usually 
been done by sending a current of known 
potential from the testing station over each 
wire in succession, and registering the effect 
of such current at the distant station upon 
a tangent galvanometer of carefully-esti- 
mated sensitiveness. This method is not 
free from liability to considerable error, 
but has the advantage of being very ex- 
peditiously applied. Inthe /ourna/ of the 
Institution of Electrical Engineers (Lon- 
don, July,) Mr. W. H. Preece describes a 
new method of making such tests, devised 
by Mr. A. Eden of the post office and re- 
cently adopted in the British government 
service, which appears to present impor- 
tant advantages over the old method. At 
the head office a carefully-determined 
electromotive force of 55.5 volts is em- 
ployed in conjunction with a differentially- 
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"EARTH 
wound tangent galvanometer. The posi- 
tive pole of the testing battery is grounded, 
and the testing currentis transmitted from 
the negative pole through one coil of the 
galvanometer and a resistance of 10,000 
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ohms, out to the distant station and back 
through the two wires looped together at 
that point (see figure) returning through a 
second resistance of 10,000 ohms and the 
other coil of the galvanometer to earth. 
If the insulation were perfect, the cur- 
rents through the opposing coils of the 
galvanometer would be equal, and the 
needle would stand at zero; while any 
difference between the outgoing and re- 
turning currents, due to loss through 
defective insulation on the line, must 
be exactly indicated by a correspondiny 
deflection, the mean value of insulation 
resistance corresponding to each angle 0! 
deflection being given in a set of tables. 
Any abnormal leakage is thus detected 
and the precise locality of the fault may be 
found by at once applying the ordinary 
“bridge test,” for which the circuits are 
already properly connected. It may even 
be estimated with sufficient accuracy for 
practical purposes by the original appar- 
atus, by removing the 10,000-ohm resis'- 
ances, observing the direction and extent 
of the deflection upon the differential gi!- 
vanometer, and applying the well-known 
loop formula to the result. The imp: 
tance of maintaining a high standard 
insulation is far more important where 
high-speed systems of transmission, |. 
the Wheatstone automatic, are used, a 
hence the British post office has n 
adopted for such lines a minimum standard 
of one megohm per mile of insulation +- 
sistance, 


Electric Plant at the Baltimore Tunnel, 
A CAREFULLY-WRITTEN and well-il 
trated description of the electric locon 
tives and plant of the new Belt-line tun: 
in Baltimore is given in the Electr:ca! 
Engineer (July 10), From this we learn 
that the power-plant consists of four 5-0 

k. w. direct coupled generators, of 
iron-clad armature type, compounded 
as to give 600 volts at no load and 7.0 
volts at full load. The working conduct r 
has a cross-section equivalent to 1,000,010 
circular mils. The distance over which 
the electric traction operates is about |; - 
ooo ft., the length of the tunnel proper 
being 7339 ft. The electric locomotive 
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though to ordinary eyes a far less hand- 
some machine than the modern steam loco- 
motive, is, as the photographic illustration 
shows, by no means the ungainly monster 
that some of the accounts hitherto pub- 
lished might lead one to believe. It has 
two trucks, each fitted with two driving- 
axles and two electric motors. The weight 
on the eight drivers is 96 tons, and the or- 
dinary drawbar-pull 42,000 lbs., which is 
capable of increase at starting to 60,000 
lbs. The four motors are flexibly sup- 
ported, and have each six poles and six 
sets of carbon brushes, four of which may 
be removed in emergency, without dis- 
abling the motor. Each motor is rated at 
360 h. p., and takes a normal current of 
goo amperes. The working conductors 
are placed overhead, and consist of two 
3-in. iron Z-bars each, which are riveted to 
a cover plate so as to form a sort of re- 
versed iron trough, within which slides 
the contact-shoe attached to the locomo- 
tive. This is of brass, and is mounted 
upon a jointed parallelogram of rigid bars 
atlixed to the top of the cab, the whole 
system being capable of lateral deflection 
to allow for inequalities in the alignment 
of the track or working conductors. Some 
little trouble was encountered in the work- 
ing of this apparatus during the prelimi- 
nary experiments, but this appears to have 
been overcome, and, according to the lat- 
est advices, the performance of the appa- 
ratus 1s altogether satisfactory. 


An Elementary Science Lesson. 

WE regret to observe that the technical 
matter which appears in the columns of 
our esteemed contemporaries devoted to 
the advancement of electrical science is 
not always edited with the conscientious 
intelligence that could be wished. For 
example, one of these journals, whose 
name we refrain from mentioning, gave 
some time since an illustrated account of 
a newly-invented primary battery,—a 
fruitful subject of ‘invention ”’ on the part 
of half-fledged scientists for at least two 
generations. After remarking that “at- 
tempts at increasing the output of batter- 
ies have been in the past devoted almost 
exclusively to increasing the ampere capa- 
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city to the practical neglect of the quest 
for increasing the voltage,” the writer of 
the article goes on to say that he has had 
an opportunity of inspecting and testing 
the new cell, and in consequence of such 
inspection and test he ventures the opin- 
ion that it embodies a “genuine advance 
in battery work.” The delightful absurd- 
ity of this solemn asseveratien will be ap- 
parent, when it is stated that the alleged 
improvement consists in placing three pairs 
of zincs and carbons in a single cell, these 
being connected in series and all immersed 
in one and the same body of liquid. Con- 
siderable correspondence in the way of 
discussion, pro and con, of the “theory” 
of this valuable organization has been 
printed, which, like the sea-serpent stories 
of the daily press, may serve to enliven 
matters during the dull season; but in the 
Electrical Engineer of July to Professor 
W. A. Anthony ruthlessly analyses the ac- 
tion of the cell, and shows that the only 
possible advantage of the arrangement is 
the facility of handling a gallon or two of 
solution in one vessel instead of three, 
while, on the other hand, if the cell is used 
with any regard to efficiency, the internal 
leakage or waste current must necessarily 
be equal to the useful current, and hence 
the consumption of material must ordina- 
rily be about double that of the ordinary 
cell. [tis certainly to be regretted that 
people should be misled, as they often are, 
into wasting effort and money in the pro- 
motion of “inventions” of this type, by 
reason of a quasi-endorsement in the col. 
umns of presumably trustworthy technical 
journals. 


Electricity in the Blacksmith’s Shop. 

ONE by one, in this age of steam and 
electricity, the picturesque features of the 
old-time industries are passing away for- 
ever. A recent number of the Electrical 
Engineer (July 17) gives a well-executed 
photographic reproduction of the interior 
of a typical rural blacksmith’s shop. In 
the foreground may be seen the anvil and 
the tub in which the hot irons are cooled, 
while in the shadows of the background 
we discern the forge with its chimney and 
bellows,—the former, alas! serving now 
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apparently only as a convenient place of 
deposit for old iron and other litter usually 
found about such establishments,and the 
latter evidently covered with dust and cob- 
webs. A moment’s inspection discloses to 
the eye of the initiated that here too electric- 
ity has been getting in its iconoclastic work. 
A rough board nailed to the disused chim- 
ney supportsa piece of mechanism which we 
recognize as a double-pole electric switch, 
and from this insulated wires extend to a 
rectangular wooden tank standing on four 
legs near the anvil, looking not unlike a 
horse trough, which, the text informs us, 
is filled with an aqueous solution of wash- 
ing-soda and borax, and constitutes the 
modern substitute for the forge fire 
hitherto assumed (but erroneously, as it 
now appears) by the Tubal-Cain and his 
worthy successors to be one of the essen- 
tials of an iron-worker's outfit. All that 
is necessary, we are informed, is to attach 
one of the circuit-wires to the clamp which 
grasps the piece of iron to be heated, 
thrust the latter into the solution, and 
turn on thecurrent. Electrolysis at once 
takes place all over the surface of the 
metal in contact with the surface of the 
solution, and hydrogen gas is disengaged 
and takes fire, imparting its heat to the 
metal and quickly bringing it to any re- 
quired temperature. The photograph ill- 
ustrates a horse-shoeing establishment at 
Niagara Falls, the liquid forge deriving its 
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68. 
Central Station Plant. 
different plants, and change from steam to water 
power. Franklin L. Pope (Paper read before the 


A. I. E. E., Niagara Falls, June, 1895). 
Rev-July 10. 7500 w. 

181. The Time System of the Toronto Elec- 
tric Light Company. Il. (Describes and illus- 
trates an apparatus and method whereby time in- 
dications may be accurately transmitted from a 
master clock in a central station). Can Elec 
News-July. 1700 w. 


Elec 


‘“*202. Electric Lighting inthe Far East.—An 
Alternating Station at Hong-Kong. II]. (De- 
scriptive). Elec Plant-July. 1300 w. 
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Lighting Mills with the Inverted Arc 
From letter by D. L. Goff (Desricbes 
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REVIEW OF THE INDUSTRIAL PRESS. 


Operating current from a dynamo driven 
by the water of the Niagara river. With 
electric current costing 15 cts. per k. w. 
hour, the cost of preparing a horseshoe by 
this process is found to be 2.32 cts. as 
against 5.58 cents with coal at $5 per ton, 
while the absence of scale or oxid is said 
to effect a material improvement in the 
quality of the product. 


SOME important considerations relative 
to street-lighting were presented by Mr. 
George Cutter in a paper read before the 
Northwestern Electrical Association, given 
in the Electrical Engineer (July 31). Mr. 
Cutter thinks that a general uniform 
illumination of mild intensity, like that of 
a dark cloudy day or of aclear night with 
a moon, is the theoretical condition which 
it is desirable to artificially reproduce, 
This condition may be secured most 
economically and effectively by the instal- 
lation of incandescent lamps, but Mr. 
Cutter advises, in addition, the employ- 
ment of arc lights in the business portions 
of a town, which, after the business places 
are closed, may with advantage be re- 
placed by a moderate illumination of the 
same character as that in the residence 
districts. The more the subject is studied 
by experts, the greater seems to be the 
appreciation of the advantages of the in- 
candescent lamp for municipal _light- 
ing. 


plant at Pawtucket, R. I. Economics), Ir Age- 


July 18. 1800 w 

*291. Arrangement of an Electric Lighting 
Plant. Ill, Francis B. Crocker. Elec-Pow- 
July. 1600 w. 

*320 An Example of Interior Conduit Wir- 
ing. (Designed for Messrs. Heclas, Sons and 


Co. of Reading) Albion T. Snell. 
12, 1000 w. 

495. The Use of the Alternating Current for 
Lighting Gedney’s Channel, New York Harbor. 
lll. (Descriptive). Elec Eng-July 31. 800 w. 

571. Economics in Small Central Stations. 
W. M. Stine (Less intelligence in the installa- 
tion and operation of small plants. | Argumerts 
supporting this conclusion), W Elec-Aug. 3. 
1100 w. 

*607. 


Elect’n-July 


Tests of Glow-Lamps. W. E. Ayrton 


See introductory. 


as 


and E. A. Medley (Physical experiments). Ind 
& Ir-July 26. Serial. Ist part. 4000 w. 


Power. 


51. Electric Power in Factories and Mills. 
F, B. Crocker, V. M. Benedikt and A. F. Orms- 
bee (A paper read at the meeting of Am. Inst. 
of Elec, Eng., Niagara Falls, June 26, 1895). 
Elec-July 3. Serial. Ist part. 2500 w. 

66. Compounding Dynamos for Armature 
Reaction. Ill. Elihu Thomson (Read before 
A. I, E, E., Niagara Falls, June, 1895.) Elec 
Rev-July 10. 2600 w. 

108, Electric Locomotives on the Baltimore 
and Ohio Railroad. Ill. (Descriptive). W Elec- 
July 13. 3200 w. 

*152. Early History of Electric Traction. 
I. William Chubb (The first electric locomotive 
is attributed to Thomas Davenport, Brandon, 
Vt., 1835). Prac Eng—-July 5. 3000 w. 

*153. Testof a Field’s Combined Steam and 
Hot Air Engine. Andrew Jamieson, with edit- 
orial (Account of results of a test, wherein 
from a single cylinder, non condensing engine, 
I. H. P. per hour was obtained with a consump- 
tion of 18.6 lbs, of water). Prac Eng-—July 5. 
1500 w. 

*203. Action of a Single Phase Synchronous 
Motor. Ill. Frederick Bedell and Harris J. 
Ryan (A study of the synchronous motor with 
particular reference to phase relations of the 
different variable quantities in any alternate cur- 
rent problem), Elec Plant-July. Serial. {st 
part. 2400 w. 

*204. Two-Phase Plant at the Pantin Works 
of M M. Weyher et Richemond. Ill. (Descrip- 
tive). Elect’n-July 5. 1100 w. 

*205. Hysteresis, Frictional and Eddy-Cur- 
rent Losses in Continuous-Current Dynamos, 
George Adams (Describes Mr. Gisbert Kapp’s 
graphic method of determination). Elect’n-July 
5. 600w. 

*212. The I. E. S, Storage Battery for Light- 
ing and Traction. Anthony G. New (Existing 
forms of accumulator plates and description of 
the I, E. S.). Elec Rev, Lond-July 5. 1600 w. 

275. The Burton Liquid Electric Forge. Ill. 
W. W. Ker. (Descriptive). Elec Eng-July 17. 
800 w. 

277. Electric Freight Haulage. Editorial 
(A prediction that the trolley is about to cut 
deeply into the freight traffic of steam railways). 
Elec Eng-July 17. 7oo w. 

280. An Electric Traveling Crane for Car- 
rying Baggage. Ill. (Descriptive of plant at 
Victoria Station, Manchester, England). Elec 
Rev-July 13. 250 w. 

*294. The Utilization of Water Power in 
Connection with Electric Power Plant. Ill. 
Charles Simon Herzig. Elec Pow-July. 5500 w. 

*328, Some Practical Hints in Dynamo De- 
sign. Gilbert Wilkes (From the Bulletin of the 
University of Wisconsin), Elec Eng, Lond- 
July 12. 5000 w. 

344. Electric Welding for Repairs. Edito- 
rial (Convenience ; possibilities), Ry Rev-July 
20. 800 w. 
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373. Canadian Water Power Schemes at Ni- 
agara, Montreal and Toronto. Ill. Elec Eng- 
July 24. 1200 w. 

382. The Maximum Possible Efficiency of 
Galvanic Batteries. Henry Morton in Cassier’s 
Mag. Sci Am Sup-July 27. 1000 w. 

333. Long Distance Electric Power Trans- 
mission (Sacramento. Distance, 24 miles), 
Am Mach-July 25. 150 w. 


399. Multiple Current Dynamos. Rankin 
Kennedy (Description of his own design). Elec- 
July 24. 1100 w. 

400. Electric Traction by Accumulators. J. 
Sarcia. From ‘* The Bulletin de la Société In- 
ternationale des Electriciens.” Elec-July 24. 
1800 w. 

431. Economy of Conductors Usedin Trans- 
mission of Current for Electric Railways (A 
summary of address by Edward P. Burch, 
Feeder Plan in service in Minneapolis and St. 
Paul. Called a jumper system. Its advantages). 
Elec Ry Gaz-July 27. 1800 w. 

*465. Electrical Transmission of Power, with 
Special Reference to Mining Operations, H. T. 
Haws (Transmission over distances measured by 
the mile). Elect’n-July 19. 4000 w. 

474. Distinguished Scientists in Acrid Dis- 
cussion (Professors Rowland and Forbes write 
about the Niagara Question). Elec Rev-July 
31. 2000 w. 


475. Central Station Economics (Read before 
the Northwestern Elec Asso., Chicago, by J. S. 
Stephens). Elec Rev-July 31, 2000 w. 

511. The Chicago Metropolitan West Side 
Electric Elevated R. R. Station. Ill. (Descrip- 
tive). Power-Aug. 1000 w. 

512. Dynamos. Ill. First Aid to the In- 
jured. Arthur M. Lozier (For the benefit of 
engineers who have in their charge either dyna- 
mos or motors). Power-Aug. Serial. 1st part. 
2500 w. 

+538. Electrical Construction on the Mount 
Holly Branch of the Pennsylvania Railroad. Ill. 
(Plant ; installation.) St Ry Jour-Aug. 1300 w. 

+539. The Electric Conduit of the Metropol- 
itan Railroad (Washington, D. C.) and the Rea- 
sons for Its Adoption. Ill. A. N. Connet 
(Sections of conduit ; insulation ; drainage). St 
Ry Jour-Aug. 1400 w. 


+540. Electric Conduit for the Third Avenue 
Railway Company, New York. Ill. (Sections ; 
joints; trolleys; hand holes). St Ry Jour-Aug. 
800 w. 


+546. Test of an Electric Railway. Ill. A, 
Langstaff Johnston (Ammeter and voltmeter 
tests on grades and curves). Jour Fr Inst-Aug. 
1000 w. 

570. Electric Power (Record of some tests 
of machine tools). Bos Jour Com-Aug. §. 
1700 w. 

*593. On the Investigation and Design of 
Alternate Current Dynamos. H. Behn-Eschem- 
burg (A convenient method which furnishes 
direct values, and which permits of the com- 
parison and discussion of alternators). Elect’n— 
July 26. 2000 w. 


We suppiy copies of these articles. See introductory. 
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*628. Producer Gas Motors and Electrical 
Power Traysmission (A remarkable application 
of electrical driving of machinery in the chemical 
manure works of M. Paul Linet, at Aubervilliers). 
Elec Rev, Lond-July 26, 1800 w. 

629. The Belt as Applied to Electrical Ap- 
paratus. A. W. Foster (The article is con- 
fined to belts used with electrical machinery, but 
many of the facts mentioned are applicable to 
all belting wherever used). Elec Ind-Aug. 
goo w. 

645. A Ninety-six Ton Electric Locomotive. 
Ill. (fhe engine of the Baltimore & Ohio R. R.). 
Sci Am-Aug. 10. 1400 w. 


Telephony and Telegraphy. 

50. Independent Telephone Men Combine 
(The Telephone Protective Association formally 
organized). Elec-July 3. goo w. 

276. The Longest Telegraph Circuit in the 
World (In Australia; length 7246 miles). Elec 
Eng-July 17. 300 w. 

279. Marshall Duplex Telephone System. 
Ill. (Descriptive). Elec Eng-July 17. 400 w. 

281. Setting Type by Sound (An interest- 
ing experiment with the telegraph and the lino- 
type. Reports can be taken from the wire and 
put into type by the receiving operator with great 
ease, speed and satisfaction), Elec Rev-July 
17. 600 w. 

282. The Parliamentary Telephone Inquiry 
in England, With Editorial (A resume of 
evidence given before the committee). Elec 
Rev-July 17. 2500 w. 

284. The Callender Automatic Telephone 
Exchange System. Ill. (Descriptive). Elec 
Rev-July 17. 350 w. 

288. The Invention of the Electromagnetic 
Telegraph. Ill. (Facts bearing on the credit 
due respectively to Joseph Henry, S. F. B. 
Morse and Alfred Vail. Articles by Francis W. 
Pope, J. J. Fahie, Postrath 
Petsch, and A. M. Tanner). Elec Wld-July 
20. Serial, 1st part. 3700 w. 

290. Neglected Evidence in the Berliner Case. 
E. F. Frost (Concludes that the Berliner patent 
of 1891 was unwarrantably issued). Elec Wld- 
July 20. 3500 w. 

*314. An Electric Telegraph in the Middle 
of Last Century. Ill. Charles R. Gibson 
(Historical and descriptive), Elec, Lond-July 
12, 1400 w. 

315. Storage Batteries for Telegraph Work- 
Maurice Barnett (Economical substitute. Will 
displace gravity cells where a changing current 
is available). W Elec-July 20, 2000 w. 

374 Repairing Underground Telegraph 
Cables in West Africa. Ill. (A unique engi- 
neering experience), Elec Eng-July 24. 
1800 w. 

$567. The Telegraph in England. Walter 
Clark (Consideration of facts published in the 
official report of the government telegraph in 
England). Arena-Aug. 1500 w. 


Jones, Franklin L. 


Miscellany. 


53. Electricity at the Mining Exposition, 
We supply copies of these articles. See introductory. 


REVIEW OF THE INDUSTRIAL PRESS. 


Santiago, Chili. 
(Description of exhibits). 
1400 w. 

60. Residual Charges of Condensers. A. S. 
Dunstan (Describes experiments with residual 
charges in condensers with mica dielectric), 
Elec Wld-July 6. 1600 w. 

63. The Electrical Plant of the New State 
House of Massachusetts. Ill. W. L. Key 
(Details and descriptions), Elec Eng-July tro. 
2400 w. 

64. Some Features of Alternating Current 
Systems. Charles Proteus Steinmetz (Abstract 
of paper read before A. I, E. E., Niagara Falls, 
June, 1895). Elec Eng-July 10. 2000 w. 


67. The Cause of Death in Electric Shock. 
A. M. Bleile (Experiments and data. Paper 
read at A. I. E. E., Niagara Falls, June, 1895). 
Elec Rev-July 10. 2200 w. 


tor. Advantages of the Dry Battery 
(Special fitness for open circuit work ; little de- 
terioration when notin use), Ir Age-July 
1200 w. 


106. The Sensibility of Galvanometers. W. 
M. Stine (Attention called to the proper rating 
of astatic and non-astatic galvanometers). Elec 
Wld-July 13. 1600 w. 

107. On Certain Effects Produced by ‘‘ Dis- 
tributed Capacity” in Wire Coils, A. S, Kim- 
ball (Experiments and remarks), Elec Wld- 
July 13. 2200 w. 

*177. Some Uses of Curves in Electrica! 
Practice. H. Simmons, with Editoria! 
(Instruction in the use of curves in representa- 
tion of physical facts, and analysis of curves sc 
used, The writing and reading of curves), 
Elec Eng, Lond-July 5. Serial. rst part. 
1800 w. 


*206. Arnoux-Chauvin Voltmeters and Am- 
meters. Ill. (Description of these new instru- 
ments). Elect’n-July 5. goo w. 


*207. Wave Form Synthesis. James Mark 
Barr (Describes the use of the electronometer or 
galvanometer and the tracing out of any Fourier 
function with a light spot on a moving photo- 
graphic plate). Elect’n-July 5. soo w. 


*209. Experiments on the Relation o! 
Hysteresis to Temperature. Frank A. Laws 
and Henry E. Warren (An account of some ex- 
periments to determine the effect of tempera- 
tures much above the normal on the dissipa- 
tion of energy by hysteresis in a specimen of 
steel), Elec Rev, Lond-July 5. Serial. 1s 
part. 1200 w. 


*210. The Electrical Standardizing Testing 
and Training Institution. Ill. (Descriptive of 
methods and apparatus used in this institution). 
Elec Rev, Lond-July 5. 1000 w. 


283. Location of Grounds in Armatures 
Fields, etc. Ill. Clarence E. Gifford. Rea: 
before Am. Inst. of Elec. Eng. at Niagara Falls 
(Descriptive of methods devised by the author) 
Elec Rev-July 17. 2500 w. 


286. Long Distance Transmission at Ten 
Thousand Volts. The Pomona Plant. Georg« 
Herbert Winslow. Read before the Am, Inst 


Harry Bindermann 
Elec Eng-July 3. 


ren 


of Elec. Eng. at Niagara Falls (Descriptive of 
the plant of the San Antonio Light and Power 
Co. at Pomona, Cal), Elec Rev-July 17. 
Serial. Ist part. 4000 w. 

289. Underground Wires in Boston. III. 
J. E. Talbot (Nature and extent of the under- 
taking). Elec Wld-July 20. 3300 w. 

*293. Technical Instruments for Measuring 
Electrical Current Strength, Electrical Pressure 
and Electric Power. Ill. Alfred E, Wiener 
(A treatise for practical rather than scientific 
readers). Elec Pow-July. Serial. ist part. 
3000 w. 

*322. Thermo-Electric Powers of Metals 
and Alloys Between the Temperatures of the 
Boiling-Point of Water and the Boiling- Point of 
Liquid Air. James Dewar and J. A. Fleming 
(Abstract of a communication made to the Phil. 
Mag. of July), Ill, Elect’n-July12. 4500 w. 

*323. Armature Cross Turns in Continuous 
Current Dynamos and Their Effects. Ill. 
George Adams. Elec Rev, Lond-July 12. 
Serial. Ist part. 500 w. 

*327. On a Method of Determining the 
Thermal Conductivity of Metals, with Applica- 
tions to Copper, Silver, Gold and Platinum, 
Ill. James H. Gray (Method suggested by Lord 
Kelvin, Advantages claimed: (1) It is simpler. 
(2) Test can be made in two or three hours. (3) 
Only a few grammes of the metal are necessary). 
Elec Eng, Lond-July 12. Serial. Ist part. 
2700 w. 

339. Economical Design of Electric Light 
and Power Plants. George W. Blodgett 
(Methods suggested and discussed), R R Gaz- 
Tuly Ig. 1600 w. 

+369. Discussion on paper by H. Ward 
Leonard—‘‘ Notes on Recent Electrical Engi- 
neering Development in France and England.” 
Trans Am Inst Elec Eng-May. 2100 w. 


+370. Discussion of paper by Harris J. Ryan 
and Milton E, Thompson—*‘ A Method for Pre- 
venting Armature Reaction.” Trans Am Inst 
Elec Eng-May. 2600 w. 


+371. Discussion on paper by A. E, Ken- 
nelly—‘‘ Resonance in Alternating Current 
Lines.” Trans Am Inst Elec Eng-May. 5000 w. 

+372. Discussion of paper by Prof. Anthony 
—‘* Underwriters’ Rules.” Trans Am Inst Elec 
Eng- May. 18900 w. 

375. The Inductance of the Di-electric. 
John S, Stone (Explanatory remarks on meaning 
of the term). Elec Rev-July 24. 1300 w. 

4o1. Indirect Electrolysis. E. Andreoli. 
Translated from ‘* Le Génie Civil” (Explana- 
tion). Elec-July 24. 1500 w. 

416, General Electric and Its Schenectady 
Plant (Advisability of removing the plant). Elec 
Wid-July 27. 1200 w. 

417. The Monocyclic System. (Explana- 
tion of the system by C. P, Steinmetz). Elec 
Wld-July 27. 500 w. 

*461. The Valency of Mercury and Copper 
in Certain Electrolytes (Extracts of special inter- 
est from paper by Dr. Werner Bolton, published 
in the Zeitschrift fir Electrochemie), Elect’n 
July 19. 1400 w. 
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*462. Observations on the Holtz Theory of 
Influence Machines with Oppositely Rotating 
Discs. James Wimshurst. Elect’n-July 19. 
2000 w. 

*463. Theory of the Influence Machine with 
Oppositely Rotating Discs. Ill. W. Holtz 
(Complete account of theory and of various forms 
which may be given tothe machine). Elect’n- 
July 19. 2400 w. 


*464. On the Theory of the Wimshurst Ma- 
chine. Ill. V. Schaffers. From the Annales 
ce Chimie et de Physique. Elect’n-July 19. 
2500 w. 

*491. The Design of Transformers. George 
Adams (Transformers having a closed magnetic 
circuit, and to be connected in parallel on con- 
stant potential mains). Elec Rev, Lond-July 
Ig. Serial. Ist part. 1200 w. 


*492. Electrical Engineering Education. Ill. 
William A. Anthony (The facilities offered at 
Cornell Univ. with general remarks). Elec Pow- 
Aug. 2500 w. 

*493. Electro-Deposition of Brass. Frank 
Sutton (The object of the article is more ona 
theoretical basis than a practical one, but really 
includes both). Elec Pow-Aug. 2000 w. 


*494. The Counter Electro-motive Force in 
the Electric Arc. W. H. Freedman (Experi- 
mental investigations). Elec Pow-Aug. 2400 w. 


496. English Internationalism. E. Hospit- 
alier in L’Industrie Electrique (The services it 
can render to the c. use of uniformity of symbols, 
notation and physical units). Elec Wld-Aug. 3. 
1400 w. 


+518. Electric Heating J. Chester Wilson 
(Various applications; conveniences; discus- 
sion). Pro Eng Club of Phila-July. 4200 w. 


+527. On the Velocity of Electric Waves. III. 
John Trowbridge and William Duane (Experi- 
mental results), Am Jourof Sci-Aug. 2000 w. 


*588. The Factory Testing of Vulcanized 
India-Rubber Covered Cables and Wires. 
J. Warren. Elec, Lond-July 19. Serial. Ist 
part. 1000 w. 


*594. Shipboard Galvanometers. J. Rymer- 
Jones (Tests of the Weatherall & Clark damping 
device as applied to the Thomson marine galva— 
nometer, and the Sullivan ‘‘ Universal”). 
Elect’n-July 26. w. 


*595. New Method of Measuring Electric 
Capacities, Based on the Sensitiveness of the 
Skin. H. Bordier. Elec Eng, Lond-July 26. 
800 w. 


623. The Relations between Pressure, Elec— 
trical Resistance and Friction in Brush Contact. 
Ill. E. V. Cox and H. W. Buck (Investigation 
undertaken with the object of furnishing some 
accurate data on the subject). Elec Eng-Aug. 
7. 1200 w. 


624. My Experience with Interior Work. A. 
E. Dobbs (Wiring). Elec Eng-Aug. 7. 2000 w. 

627. Electrical Interference. Arthur Vaughn 
Abbott (Read before the Northwestern Electrical 
Association, Chicago). Elec Rev-Aug. 7. Se- 
rial, Ist part. goow., 
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The Twentieth Century. 
IN an address delivered before the grad- 
uating class of the Yale Law School Jus- 
tice Henry B. Brown, of the United States 
supreme court (/orum, August), rapidly 
reviews the enormous industrial and com- 
mercial changes that have marked the 
present century, and makes a forecast of 
what the twentieth century is likely to 
bring about. The primary effects of the 
numerous and astonishing inventions to 
which the century has given birth, impor- 
tant as they are, even beyond estimation, 
he regards as of much less economic impor- 
tance than the “secondary effects which 
have become apparent within the past 30 
years, and which threaten, not only to af- 
fect the political future of every State, but 
to revolutionize the entire productive in- 
dustry of the world. It isa change which 
began silently, has progressed furtively, 
but relentlessly, and is yet only at the 
threshold of its tremendous possibilities, 
So unforeseen was it that it may be said to 
have stolen upon us like a thief in the 
night. It may be summed up in the single 
word ‘consolidation, —consolidation in 
politics, in business, in society. This in- 
fluence is everywhere the same: the cen- 
tralization of power in the hands of a few ; 
the unification of people of kindred race 
and similar language ; and, in this country, 
a vast accession to the power of the federal 
government. Wise men may differ as to 
whether the liberties of the people can 
better be preserved in large States or in 
small ones. History doubtless favors the 
latter, but the historical republics had 
. neither steam or electricity, or the general 
diffusion of education and _ intelligence 
they have brought in theirtrain. In pro- 
ducing the evil—if it be an evil—they 
have also furnished the antidote. The 
nineteenth century has given birth to 
large States, but at the same time has cur- 
tailed the privileges of the great, has ex- 
panded the area of freedom, and en- 
trenched the people in their natural rights. 
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But these speculations are of little value. 
The large States are upon us and over- 
shadow us. They have come to stay, and, 
for better or for worse, the world must adapt 
itself to their conditions.” The same in- 
fluence pervading industry has “ revolu- 
tionized the whole system of production. 
The results are large enterprises, only ren- 
dered possible by combinations of capital ; 
great corporations, monopolizing the pro- 
duction of all the comforts and many of 
the necessaries of life ; immense farms and 
pastures, flooding the markets of Europe 
with cheap meats and grain, curtailing the 
rents of the landlords, and depressing the 
value of our lands; the crushing out of 
small producers, and the centralizing of 
production where labor and material can 
be obtained the cheapest.” That the or- 
ganizers of the great enterprises which are 
swallowing up the smaller appropriate to 
themselves ‘“‘an apparently disproportion- 
ate share of the profit” is ascribed to “a 
universal law that the man who develops 
extraordinary capacity in any direction 
receives an extraordinary reward.” 

Thus portraying the present tendency to 
consolidation, Justice Brown thinks “we 
may safely assume that it will be prolonged 
into the twentieth century; . . . that 
the great powers of Europe, which have 
already parcelled out among themselves 
almost the entire continent of Africa, will 
look for new fields of conquest in the ex- 
treme east: that the process of absorption 
will go on with the usual indifference to 
the wishes of the native populations; and 
that another hundred years may see the 
entire eastern hemisphere under their con- 
trol. It will be your duty to see that their 
rapacity does not extend to the western 
hemisphere. The lust of conquest, like 
that of acquisition, knows no bounds.” 

The great changes that will make the 
twentieth century remarkable are likely to 
be social rather than either political or 
legal. Labor and capital are regarded as 
arrayed against each other in strife. On 
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the one hand the gigantic trusts, on the 
other the labor combinations, which com- 
binations of capitalists have, by example, 
taught the lesson of organization. “ The re- 
conciliation of this strife, if reconciliation 
be possible, is the great social problem 
that confronts us.” Individualism for 4000 
years is regarded as having progressed 
with civilization; in fact, the history of the 
one is that of the other also. Hence “ the 
destruction of private property cannot be 
the solution sought.” Judge Brown as- 
serts that under “our present social sys- 
tem, with all its faults, the civilized world 
is constantly growing richer, freer, more 
prosperous than ever before,—the richer 
less ostentatious in the display of their 
wealth; the poorer better housed, better 
clad, and better fed. Certainly the burden 
of proof is upon those who claim that this 
civilization is a failure. Nothing can de- 
monstrate the soundness of their principles 
so well as a practical experiment in social- 
ism upon a large scale. If a successful 
experiment on that scale could be offered 
to the world, they might have some title 
to claim that civilization should be organ- 
ized upon that model.” 

“ While it is entirely true that the busi- 
ness methods of the past 30 years have 
tended to increase enormously the for- 
tunes of a few, and thus to widen the gulf 
between the very rich and the very poor, 
it is wholly untrue that the poor as a class 
are either absolutely or relatively poorer 
than before. Indeed the number of small, 
but comfortable, houses in every part of 
the country, as well as the reports of 
savings-banks and building and insurance 
associations, prove incontestably that the 
poor have shared in the prosperity of the 
rich, and that the average standard of 
comfort was never higher than at present. 
Indeed, the average working-man of to- 
day lives better and possesses more of the 
comforts of life than the average noble of 
600 years ago. The sins of wealth, though 
many and grievous, have not generally 
been aimed directly at the oppression of 
the poor.” 

The “ gradual enlargement of the func- 
tions of government’”’ and “the ultimate 
control of natural monopolies ” is the most 
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probable result to which Justice Brown 
looks forward. As coming from a chief 
justice of the United States, this address 
will seem singularly lacking in originality 
of expression, to say nothing of originality 
in thought. It may be said, however, that 
so much has been thought, said, and writ- 
ten as to probable results of present ten- 
dencies that not much of griginality or of 
added force to old arguments restated was 
to be expected, even from this high source. 
Corruption and bribery, which the speaker 
was unwilling to attribute solely to corpo- 
rations, are spoken of as “a great present 
danger.” A “government by the better 
classes” is suggested as a possible remedy 
for this; but a government by the whole 
people was the original American scheme, 
from which government by an aristocracy 
would be a wide departure. It is too late 
to dream of any such system. Trusts may 
be carried to a revolutionary extent, and 
are already a just subject of public alarm. 
On the whole, the speaker does not regard 
“the outlook for a permanent peace be- 
tween capital and labor” as “an encour- 
aging one,” and he concludes his address 
by saying that “it has been given to the 
nineteenth century to teach the world how 
a great republic can be founded upon 
principles of justice and equality; it will 
be the duty of the twentieth to show how 
it can be preserved against the insidious 
encroachments of wealth as well as the as- 
saults of the mob.” 


Balance of Occupations. 

IN the American Magazine of Civics Mr. 
R. C. Barnett endeavors to trace up from 
primitive society the course of evolution 
of occupations, diversity in which is attrib- 
uted to the want of homogeneity in human 
society, as well as diversity of wants, which 
latter, in fact, is a result of non-homogene- 
ity. “The incident force of want acting 
upon the slightly heterogeneous group” 
(primitive association) will have the ten- 
dency toward differentiation of acts. At 
the same time that differentiation occurs, 
there will be a tendency toward integration 
of the members of the tribe into groups,— 
for example, warriors, hunters, fishers, etc. 
This differentiation and concomitant inte- 
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gration, this process of evolution, will con- 
tinue till equilibrium is reached. To an- 
swer the question: ‘“‘what must be the 
correlation of wants and acts?” he im- 
agines an ideal typical society, and the 
changes that would attend its development, 
and thus attempts to deduce laws for its 
growth. Thus he concludes that, when 
the condition of economic equilibrium is 
reached, the “relation that would then 
exist among men would be that of equality 
of opportunity,—that is, each and every 
member of the social organism would have 
an equal opportunity to work to his full 
capacity, and the relation of occupations 
would be so nicely adjusted that each would 
receive the highest possible wages. This 
would not be the kind of equality that 
statutes grant, but rather the kind that 
nature seeks to maintain. When this state 
of equilibrium is reached, the path of least 
resistance will have been traversed. There 
will be no inducement for a man to change 
his occupation. He will get the most and 
the best that his individual efficiency per- 
mits. 


“ But what are the conditions of equil- 
ibrium? What relation will then exist 


among the occupations? The ultimate 
recompense of any man in any occupation 
is a portion of the primitive output. Then, 
for a given number of persons, the greater 
this primitive output, the greater will be 
each one’s portion. The great desideratum, 
therefore, is that the primitive output be 
the maximum.” Mr. Barnett illustrates 
this by an imagined typical society of 
farmers. “ The first derivative occupation 
would be the making of farming imple- 
ments,” and there will be a series of deriv- 
ative occupations. He finds between the 
state wherein the farmers, lacking tools, 
would produce a relatively small output, 
and a state wherein the tool-makers would 
make more tools than the farmers could 
use, a point where the tool-makers could 
make just the right quantity and quality 
of tools. That would enable the farmers 
“to use the tools to their utmost capacity. 
This maximum being reached, the individ- 
ual’s shares would be the maximum also. 
This would be the best that he could do. 
There would be no inducement for any one 
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to make a change, for in doing so the bal- 
ance of occupations would be destroyed 
and the output would become smaller. 

“ Now, the numerical relation between 
the number of men engaged in any primi- 
tive occupation, and the number of men 
engaged in its first derivative occupation, 
cannot be given here, for want of sufficient 
statistics; but the general rule may be 
stated thus: (a) There is one, and only 
one, certain ratio which permits of the 
maximum output being realized. (4) The 
maximum primitive output and balance of 
occupations (equilibrium) are concomitant 
effects of the same cause, and are realized 
only when the certain ratio is attained.” 

No man, according to this theory, would 
leave the primitive to engage in a deriva- 
tive occupation, unless by this he could 
increase “the output with respect to the 
amount and character of the work,” and 
thus gain a larger share of total output in 
the derivative occupation. 

The general tendency of society is re- 
garded as toward the ideal equilibrium 
herein delineated, and the author thus 
reaches a cause assigned for “the economic 
evils which confront us to-day. . . . 
This cause is the unbalanced condition of 
occupations. There is a strong tendency 
nowadays for people to leave the primitive 
and enter the derivative occupations. As 
we have previously seen, this tends to 
lessen the primitive output; but at the 
same time this tendency is counterbalanced 
up to a certain degree by an increased 
efficiency. Beyond this point there is an 
actual decrease in the primitive output, 
It is the primitive output that is consumed 
in satisfying wants; and the man who pro- 
duces this primitive output will have the 
first chance to use it. The derivative out- 
put will not satisfy directly any wants, It 
must be exchanged for the primitive. If 
there is a scarcity of the primitive and an 
excess of the derivative output, all who 
are in the derivative occupation will not 
have a chance to exchange their output 
for a portion of the primitive. They wil! 
suffer more than those in the primitive, 
who have a better opportunity to satisfy 
their wants. Therefore it is better for the 
social organism that there should be a 
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greater tendency toward the primitive uc- 
cupations than toward the derivative. In 
other words, there would not be such dire 
suffering if there were an excess of farmers 
as there would be if there were an excess 
of mechanics. Therefore, the tendency of 
legislation should be, for the present at 
least, to increase the desirability of farm- 
ing rather than otherwise.” 

Of course this all leads up to the inevi- 
table “ single tax” theory, and the conclu- 
sions are that encouragement for a return 
to the primitive occupation of farming 
should be sought, and that this encourage- 
ment will result from a “change in our 
system of land tenure that would permit 
of any one going to the best available un- 
used land and farming it.” 


Protection and Farmers. 

UNDER this title the Soczal Economist 
for August alleges that “the doctrine of 
protection as a national policy is still very 
imperfectly understood.” It cites the atti- 
tude of the free-silver advocates as proof 
of the allegation. ‘ They insist that silver 
is entitled to protection as much as is 
woollen cloth, silk, pottery, or any other 
American product. To them the adequate 
protection of silver means that the gov- 
ernment shall buy all the silver they pro- 
duce at $1.29 an ounce, whether it needs 
it or not, solely to keep the price of silver 
up to that figure, insuring a profit of from 
40 to 50 percent. If this kind and degree 
of protection is not conceded by either the 
Republican or Democratic parties, the free- 
silverites threaten to organize a free-silver 
party.” The scheme, which originated in 
California, and which aims to secure from 
the government a bounty for all agricul- 
tural exports equal to the cost of trans- 
portation from American ports to Liver- 
pool, is cited as further proof that the 
doctrine of protection is widely misunder- 
stood. The originators of the movement 
(said to have received the approval of a 
considerable following) argue “ that farm- 
ers have to sell their products at free-trade 
prices abroad and less than free-trade 
prices at home by the amount of trans- 
portation,” while they are “ compelled to 
purchase the articles they consume, but 


do not produce, at protection prices, due 
to the discrimination of our tariff laws in 
favor of American manufacturers.” They 
declare that they will no longer submit to 
this alleged “double injustice,” and that 
they will offer themselves to the Demo- 
crats or Populists, or organize an inde- 
pendent party to right the wrong. The 
article under review attempts to show that 
the view on which this action is based is 
erroneous. 

“The claim that the price of farm pro- 
ducts, such as cotton, corn, and wheat, is 
fixed at Liverpool is one of the economic 
fallacies that free-trade doctrinaires have 
dinned into the ears of farmers for the 
purpose of making them believe that they 
got no benefit from protection. It is not, 
and never was, true.” This is followed 
with an argument to show that this scheme 
is not protection, but paternalism pure and 
simple, and that it “is exactly like asking 
the government to give every farmer a 
check on the United States treasury once 
a year equal to what it would cost to send 
his entire crop to Liverpool, even though 
he did not send a bushel.” As to the low- 
ering of prices, it is said that the “ prices 
of manufactured products, taken as a 
whole, have been lowered nearly ten-fold 
as compared with agricultural products. 
In fact, the price of many agricultural pro- 
ducts has not been lowered at all; beef, 
mutton, eggs, butter, etc., are higher now 
than they were three-quarters of a century 
ago, while nearly all manufactured pro- 
ducts have been reduced from 20 to 80 per 
cent.” 

“The plea that farmers have been in- 
jured by the development of manufactur- 
ing industries is one of the worst heresies 
of our time, and those who advocate it are 
the real enemies of the farmers. In all the 
schemes of Populism nothing has hitherto 
been proposed which savors more strongly 
of economic insanity than to give a bounty 
on agricultural exports. It is contrary to 
every principle of economic and national 
development. It is the advocacy of such 
paternal schemes as this that brings pro- 
tection into disrepute. It is time thata 
sharp and broad distinction was drawn 
between protection and paternalism,—dis- 
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tinction so clear that absurd projects like 
asking the government to purchase the 
product of one industry or pay the freight 
of others merely to insure profits could 
not be publicly announced without rele- 
gating its author to economic oblivion. 

“ Protection is not the doctrine of gov- 
ernment ownership, either of production 
or products, but of protecting the oppor- 
tunities of Americans to produce for and 
sell their products in the American mar- 
ket. For the government to assume re- 
sponsibility for either producing or pur- 
chasing products is purely paternalism,— 
not protection at all. If this were dis- 
tinctly understood, neither silver producers 
nor producers of any other commodities 
would ever think of demanding as the 
price of political allegiance that the gov- 
ernment should become the ‘unlimited’ 
purchaser of their wares at a fixed price, 
equivalent to nearly double the cost of its 
production.” 


Pictorial Financial Arguments. 

THE way in which the pencil of the 
artist and the crayon of the lecturer may 
be used in argument of a specious, but 
misleading, kind in the discussion of finan- 
cial questions is the burden of a readable 
article in Rhodes’s Journal of Banking for 
July. One of these drawings on a black- 
board isa pair of scales. In one pan are 
bags of gold; in the other, wheat and cot- 
ton. “An individual labeled ‘ Financial 
Operator’ presses down the pan contain- 
ing wheat and cotton, and lifts up the pan 
containing gold. ... At his side isa huge 
sack filled with small bags of so-called 
hoarded gold.” Of course the idea inten- 
ded to be conveyed is the disturbance and 
depression of prices by rich financiers for 
their own benefit. 

Of another picture—a cube said to rep- 
resent all the gold there is in the world—it 
is remarked that “ why this should be any- 
thing pertinent to the argument does not 
appear. The deviser of the design says it 
shows that gold is too scarce a metal to 
furnish all the money required, and the fly 
gobblers take his word for it.... The 
whole population of the world can stand 
in a space I2 miles square, allowing every 


REVIEW OF THE INDUSTRIAL PRESS. 


man, woman, and child 2sq. ft. of space. 
But this does not prove that there ought 
to be more or less people, or that the 
world is not well populated.” 

“ Another design represents Columbus 
discovering America, and its counterpart 
represents the statue of Columbus at the 
World’s Fair in Chicago in 1893. The 
idea is that in 1492 the live Columbus 
found a lot of gold and silver bullion in 
the new continent, and that his statue in 
1893 overlooked a scene of commercia! 
ruin caused by the refusal of the world t 
use as money the silver he discovered 
Probably Columbus, if he could have re- 
turned in person and visited America in 
1893, would have been more struck with 
the wonderful wealth of the United States 
than with its poverty during a temporary 
depression of business. 

“ The next design on the blackboard is 
acolossal figure ‘one.’ This illustrates the 
monetary unit. Probably the public does 
not require this illustration to understand 
that a unit means one. 

“One design shows two little men with 
heads in the shape of bags of money, 
walking arm in arm to a door labeled 
‘United States Mint.’ One is labeled 
‘gold,’ the other ‘silver.’ The next rep- 
resents gold inside the door grinning 
at silver, who now lies on his back dead, 
stabbed with a huge quill pen. This rep- 
resents the so-called ‘crime of 1873.’ 

“Oftwo other designs one represents 
the happy condition of labor in 1872 under 
alleged bimetallism, and the other the 
distressed condition of labor in 1894 under 
monometallism. As this design would 
prove just as much if one were labeled 
prosperous times under bimetallism in 
1857, it is of universal application, and 
proves nothing except to those disposed to 
take the designer’s word for it all. 

“The arguments of the monometallist 
are portrayed by a figure of a man who, 
with fists clinched, is shouting ‘frauds, 
blatherskites, thieves, swindlers, repudia- 
tors, charlatans, lunatics.’ This might as 
well be labeled ‘ silver advocates,’ and be 
just as true to facts. 

“ Another design represents two hands 
pulling two buttons by cords attached toa 
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level beam. If either cord is relaxed, the 
button attached will drop down. These 
hands and cords are meant to show the 
effect of demand on price. If the demand 
for silver, or gold, or iron, or lead, or cop- 
per were the same, then the value of equal 
quantities of each of these metals would be 
the same. No account is taken of the 
supply. According to this illustration, a 
sufficient pull from the hand above would 
bring up an ounce of mud to an equality 
with an ounce of gold.” 

A quotation from Rabelais fitly con- 
cludes the article, and casts well-deserved 
ridicule on all this kind of claptrap. 

Commercial Education in Europe. 

AN abstract of a paper read by Mr. Wil- 
liam Layton before the Society of Arts 
(Engineering News, July 4) makesa claim 
for superiority of the continental as com- 
pared with the English system of commer- 
cial training. In Mr. Layton’s view the first- 
named attains to the rank of “ thorough 
education,” while all he can say for the 
latter is that it is “ mere instruction.” Bel- 
gium, leading the van, has in the “ Insti- 
tut Superieur de Commerce,” established 
in 1853, furnished a model for similar. in- 
stitutions in France, Switzerland, Ger- 
many, and even Japan. 

“ The first difficulty encountered was the 
general belief that a small amount of edu- 
cation was sufficient for a man destined to 
be a trader, and pupils were scarce. But 
the government saw fit to share the ex- 
pense with the corporation of Antwerp, 
and the school was started with 51 stu- 
dents of commerce. This number steadily 
increased, until in 1892 the attendance 
reached 945, of which 406 were foreigners; 
on that date also 249 graduates of the 
school occupied the position of chiefs in 
the most important mercantile firms of 
Belgium; 218 were bank managers or 
commission merchants; and the consular 
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positions of the country were filled with 
them. It is evident that the Institut has 
well served the purpose for which it was 
founded. Students are divided into two 
classes,—the ‘ regular’ and the ‘free.’ The 
first attend all lectures in a prescribed 
course, with a view of obtaining a diploma 
at the end of 2 years; the second class 
only follow lectures deemed best fitted to 
advance the student in a selected career. 
The entrance examination requires a com- 
petent knowledge of single and double- 
entry bookkeeping, geography, history, 
natural philosophy, chemistry, geometry, 
arithmetic and algebra, commercial law, 
and the elements of political economy. In 
fact, the conditions of entrance are about 
the same as those demanded for matricu- 
lation at the English universities. The 
‘free’ student need not pass this examina- 
tion. The course of instruction is practi- 
cal as well as theoretical. The transactions 
of a large commercial house and the oper- 
ations of a counting-house are minutely 
simulated, and the student is obliged to 
carry on the ‘office’ correspondence in 
French, German, and English. He must 
also be competent to correspond in one 
other foreign tongue, generally Spanish, 
Italian, or Dutch. The principles of polit- 
ical economy, of international commercial 
law, and customs regulations are incul- 
cated, and the student is made to especially 
study foreign markets in reports sent in 
periodically by Belgian residents abroad. 
“ A well-furnished museum anda proper 
staff make the student well acquainted 
with the vegetable, mineral, and animal 
products in which he may be some time 
called upon to trade; and this department 
includes as well the geography of foreign 
countries and their commercial condition, 
as studied from carefully-compiled data, 
the relative value of raw materials from 
different sources of supply, and the latest 
consular reports from all countries.” 


Current Leading Articles on Industrial Sociology in the American, English and British Colonial Technical 
Journals—See Introductory. 


*r, The Business Situationin Review. New- 


ton Sharp (The outlook for autumn trade), Eng 
Mag-Sept. 


3600 w. 
Labor Legislation in the United States. 


We supply copies of these articles. See introductory. 


George Kirby Holmes (The multiplicity of need- 
less laws.) Eng Mag-Sept. 3000 w. 

12. Commercial Education in Europe (Ab- 
stract of paper read before the Society of Arts by 


{ 


1148 REVIEW OF THE INDUSTRIAL PRESS. 


William Layton—Best methods of fitting young 
men for trade and manufacturing). Eng News- 
July 4. 1200 w. 

45. The Present Status of the Trade School 
Movement. C. R. Richards. Ry Rev-July 6. 
2400 w. 

*62,. The Financial Situation (Economically 
considered), Bank Mag, Lond-July. 3500 w. 

104. Railroad and Industrial Development 
Essential to General Prosperity) Editorial. Llome 
market for agricultural, mining and forest pro- 
ducts). Mfrs Rec-July 12, 1000 w. 

+144. Liquor, Land and Labor. xX. Y. 
(Local option—sale of liquor—in England, and 
a criticism of individualism as opposed to social- 
ism). Fort Rev-July. 3500 w. 

+194. The Money Unit of the United States. 
E. O, Leech (A critique of The Free Silver 
Argument. W. A. Harvey in the Forum for 
June). Rhodes’ Jourof Bank-July. 2500 w. 


tigs. Competition from Silver Standard 
Countries. Worthington C. Ford (Effect of 
variation in price of silver upon the productive 
and exporting capacity of silver-using countries). 
Rhodes’ Jour of Bank-July, 3500 w. 

¢ig6. Pictorial Financial Arguments (A crit- 
ique upon the pictorial or graphic method in 
dealing with financial statistics and discussion of 
the money question). Rhodes’ Jour of Bank- 
July. 2200 w. 


+197. World’s Production of Gold and Silver 
(Bureau of the Mint Estimate for the calendar 
year, 1894). Rhodes’ Jour of Bank-July., 500 w. 

*389, Belgian Tariff Modifications, Bd of 
Tr Jour-July. 3500 w. 

*390. Tariff Changes and Customs Regula- 
tions. Russia. The New Harborat Theodosia 
(Crimea). Norway. North Sea and Baltic 
Canal. France, Spain, United States, Colombia, 
Peru, Tahiti, Bombay, Malta, Canada, South 
Australia, Victoriaa—Bd of Tr Jour-July. 
5000 w. 

*391. The Twentieth Century. Henry B. 
Brown (Summary of changes of’ the past cen- 
tury. Changes of the next promise to be social 
rather than legal or political. Perils of munici- 
pal misgovernment, corporate greed and tyranny 
of labor). Forum-Aug. 7000 w. 

#393. Is an Income-Tax Socialistic? W. 
H. Mallock. Forum-Aug. 12500 w. 

*395. The Deep-Waterways Problem. E. 
V. Smalley (The demand of the west for an 
open waterway to the sea), Forum-Aug. 
2800 w. 

444. Gold and Silver.—Their Production, 
Uses and Logical Ratio. Richard P. Rothwell 
(Statistics and conclusions). Eng & Min Jour- 
July 27. Serial, Ist part, 2600 w. 

*448. Protection and Farmers (False econom- 
ics; bad public policy), Soc Ec-Aug. 
2500 w. 

*449. The Cost Theory of Value (Criticism 
of article in ‘‘ The American,” Phila.) Soc Ec- 
Aug. 1800 w. 

*450. The Vacuum in Our Currency System 


(An attempt to prove that there is not solidarity 
and community of interests between the Govern- 
ment, bankers, merchants and people, and con- 
cludes that the fate of silver in America waits 
for legal specie payments), Soc Ec-Aug. 
2200 w, 

*ij51. What Brought the Factory Acts? 
Wilbur F. Crafts (Cruelty and injustice to men, 
women and children. The problem of equal 
rights in production), Soc Ec-Aug. 1500 w. 

454. Land Tenure in Tuscany. Janet Ross 
in Littell’s Living Age (Equal division between 
owner and tiller of all crops gathered from the 
soil). La Planter & Sugar Mfr-July 27, 
2000 

+458. Leo XIII and the Social Question. J 
A. Zahm (Anexposition of the origin, character 
and history of the social question from the 
Roman Catholic point of view, and the gist of 
the Pope’s teaching regarding it, as gathered 
from letters and encyclicals), N Am Rev-Aug. 
6000 w. 

+568. An Arbitration Treaty between Great 
Britain and the United States. George H. 
Emmott (The substance of an address delivered 
at Lake Mohonk on the question of influencing 
public opinion in favor of the settlement of in- 
ternational disputes by arbitration), Arena- 
Aug. 2200 w. 

*573. Bimetalism and Currency. Joshua 
Douglass (What money is. Condition of affairs 
in the United States during past twenty-five 
years). -Am Mag of Civ-Aug. 4800 w. 

*574. A Plea for a Sound Currency and 
Banking System. Allen Ripley Foote. Am 
Mag of Civ-Aug. 4500 w. 

*575. The Necessity of State Labor Tribu- 
nals. Norman T. Mason(The decisions of such 
a tribunal more likely to be just to both parties). 
Am Mag of Civ-Aug. 2400 w. 

*577. Balance of Occupations. R. C. Bar- 
nett (An article purposing the investigation of 
the actions that minister to the wants of man, 
and their effects). Am Mag of Civ-Aug. 
3500 w. 

643. Elements of a Plan of Ship Protection 
W. W. Bates (Protective measures advocated are 
chiefly discriminating duties, bonding privileges, 
and export bounties). Sea~Aug 8. 4000 w. 

*664. The Conduct of Business by Com- 
panies (Attention called to the report by the 
Board of Trade on the Companies Winding-up 
Act, which describes what has taken place re- 
cently in the way of the liquidation of such 
companies). Bank Mag, Lond-Aug. 2500 w. 

*665. The Recovery from the Panic of 1893 
in the United States. D. M. Frederiksen (Why 
it was slow. Why we may consider the revival 
assured, Causes affecting), Bank Mag, Lond- 
Aug. 5000 w. 

$681. Rubber and Other Industrials” 
(Editorial comparison of ‘‘industrials” in 
American and Foreign Stock Exchanges). Ind 
Rub Wld-Aug. 10. 1200 w. 

$682. Wanted, a New Foreign Policy (Edi- 
torial on trade relations with countries on Amer- 
ican soil), Ind Rub Wld-Aug. 10, 800 w. 


We supply copies of these articles. See introductory. 
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The Yacht as a Naval Auxiliary. 

THE marvellous growth of yachting in 
the United States during the last 20 years 
is regarded by Hon. William McAdoo, as- 
sistant secretary of the United States navy, 
in the North American Review for August, 
is “ one of the many signs of the turning 
»f our people again to the sea, and the re- 
establishment of our merchant marine in 
the proud position it held in the days of 
the famous clipper ships.” 

There are, or were, at the beginning of 
the present year, “ ninety regular organ- 
ized yacht clubs in the United States,” 
while “in all the remainder of the hemis- 
phere there are but seven,—three in Can- 
ada, and one each in Nova Scotia, Cuba, 
jamaica, and the Argentine Republic.” Of 
the ninety clubs in the United States the 
distribution by States isas follows: “ New 
York heads the list with thirty-two clubs ; 
Massachusetts has nineteen ; New Jersey, 
ten; Connecticut, seven; California and 


Rhode Island, three each; Maine, Penn-. 


sylvania, Maryland, and Florida, two each ; 
North Carolina, South Carolina, Alabama, 
and Louisiana, one each; and there are 
ten clubs along the lake region on our 
northern boundary, two of which are in- 
cluded in the thirty-two credited above to 
New York. Of the clubs enumerated as 
to States, at least forty are located in New 
York harbor, Long Island sound, and their 
idjacent waters. The interior waterway 
communication along our coast line, so 
well illustrated in the recent trip of the tor- 
pedo boat Cushing, gives additional impe- 
tusto yachting through the enormous water 
course it is now possible to traverse in 
even the smallest class of yachts with per- 
fect safety, and to the rivalry thus offered 
through visiting yachts from various sec- 
tions of the coast.” Mr, McAdoo thinks 
that both the yachts and the men inter- 
ested in and engaged in yachting may be 
made of great use to the country; the 
men become especially well trained in 
yachting service, and the vessels, though 


not now such as could be of much use to 
the government, might be, “by mutual 
agreement between yacht owners and the 
government when the plans are under 
consideration, eonstructed to an- 
swer the double purpose of yachts in time 
of peace and naval auxiliaries in time of 
war.” Three classes of yachts are named 
as adapted for use as naval auxiliaries. 

“1, Thelarge, full-powered steam yachts, 
like the Atlanta, Corsair, Conqueror, Co- 
lumbia, Electra, Eleanor, Margarita, May, 
Namouna, Oneida, Peerless, Sagamore, 
Sapphire, Utowana, and Valiant. 

“2. The auxiliary type with moderate 
steam and sail power, as illustrated by the 
Intrepid and Wild Duck. 

“3, The high-speed boats for sheltered 
waters and comparatively short runs, like 
the Now Then, Say When, Helvetia, Nor- 
wood, and a host of others.” 

There seems to have been some doubt in 
the mind of the author as to whether this 
scheme possesses the element of practica- 
bility. It appears to us highly impracti- 
cable. The primary reason for building 
yachts is that they give pleasure to their 
owners. They are in their nature pleasure 
boats. All except the larger ones are 
stinted for room, and an attempt to make 
them fit for use in auxiliary naval service 
would necessarily either curtail the room 
or necessitate larger vessels. As to the 
agreement between the owners and the 
government, Mr. McAdoo does not see 
clearly how it could be reached, but seems 
to have well-defined ideas as to what the 
government should demand on its part. 
“The government might furnish inspectors 
to superintend the building; provide all 
the supports, racks, bulkheads, fittings, 
and outfits of a military character ; have 
the yachts regularly inspected as to hull 
fittings and machinery and the competence 
of the master and engineers; and, finally, 
enroll them ina naval reserve, with the 
right to fly a special flag and to uniform 
their officers and crew inconformity there- 
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with. In return the government should 
have the right to charter or purchase them 
in time of war, and, by special agreement, 
to use them for a few days each year for 
drill or training purposes at a time when 
the owners would need them least.” 

We are asked to take for granted that 
this would not spoil a yacht in any way 
forthe purposes for which the owner built 
her,—an assumption which most people at 
all acquainted with yachts and their uses 
will regard as absurd. Moreover, in this 
scheme the government is not to offer 
anything to the owner “in the nature of a 
bonus.” The owner is, therefore, provided 
he be patriotic enough, to submit himself to 
grave inconveniences and his yacht to gov- 
ernment inspection, and to the increased 
weight of “ racks, bulkheads, fittings, and 
outfits of a military character,” for noth- 
ing except the gratification of his patriotic 
sentiments. We opine that he will prefer 
to build and use yachts as heretofore, and, 
when his patriotism becomes so impcrious 
that he must gratify it, find some other 
way of giving it expression. Perhaps we 
may next hear of a scheme emanating from 
the war department to the effect that we 
shall use our country houses for the double 
purpose of a retreat in summer and as ar- 
senals which could be used as military 
auxiliaries in war-time, and an agreement 
between owners and the government to 
have them built under the superintendence 
of government inspectors. 


The Laws of Similitude as Affecting Na- 
val Construction, 

IN an abstract from a memoir published 
in the Bulletin de l’ Association Technique 
Maritime, Engineering (London, July 12) 
gives important data and formula, With 
reference to alteration of drawings of an 
engine made to a given scale, the author 
reaches the conclusion that, as regards 
stresses depending upon static forces (press- 
ure of steam), the factors of safety remain 
the same, whatever be the scale. As to 
stresses due to weight of the engine and 
movement of the vessel in a seaway, the 
law of similitude does not hold. The rap- 
idity and amplitude of movements of the 
vessel must be taken into account. “No 
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engine of great power fitted ina light hul! 
will work well, unless secured to the hu!! 
at several points. This is necessary, not 
only on account of the weakness of the base 
to which it is attached, but also because 0} 
the slightness of the connection between 
the upper parts of the engine and the bed- 
plate. The hull, in fact, contributes to the 
solidity of the engine. This arrangement 
would be inadmissible in very large ves- 
sels, on account of the excessive stresse: 
which would be thrown upon the engine 
The dimensions of engines of this typ: 
cannot, asa rule, be indefinitely augmented, 
The author has constructed engines work- 
ing under these conditions, but in his la. 
test torpedo-boats, although they are con 
nected to the hull at several points, it 
for a different purpose. The engines arc 
more rigid than the hull, and, if the bas: 
to which they were secured were sufficient, 
strong, they would not require any furthe: 
attachment. The following rules are ap- 
plicable tothem. As angles of rolling 0! 
40° and 45° have been observed, it would 
seem advisable, in the case of vertical en- 
gines attached to the hull by the bed-plate 
only, to make them so secure that they 
could support themselves in a horizontal 
position. If this condition be fulfilled, the 
stress per unit of section is proportional to 
the linear dimensions. It follows that 
parts subjected to such special strains 
should increase more rapidly with increase 
of size than the scale would indicate, and 
therefore the weight of the engine will in- 
crease rather faster than the cube of the 
dimensions.” 

In order that the fall in pressure shal! de 
independent of the scale to which the cn- 
gine is drawn, the revolutions must be !n- 
versely proportional to the linear dimen- 
sions, Except that, as stated, parts exposed 
to special strains should increase more rap- 
idly with increase of size than the sca'c 
would indicate, a drawing of an engine to 
work at a given steam pressure may De 
altered to any scale, without alteration 
stress On a unit of section of any of tie 
working parts, the friction of any of the 
rubbing parts, or the fall in pressure, pro- 
vided the rule be observed that the revo- 
lutions be inversely proportioned to the 
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linear dimensions, as above set forth. 

The power of the engine will, under the 
same conditions, “be proportional to the 
square of the linear dimensions, and the 
weight per horse power will be proportional 
to the linear dimensions ”; that is to say, 
“that is true for the main engines, shafts, 
bed-plate, connecting rods, etc.,”” but “ not 
for condensers and boilers.” 

The author declares that he has “ fre- 
quently constructed engines of different 
sizes from the same plans by altering the 
dimensions to scale, thereby saving much 
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time and labor. Forexample, the engines 
of the Russian torpedo-boats Revel and 
Sveaborg, constructed in 1885, were simi- 
lar to those of the Balny, the scale being 
increased in the ratio of I-to 1.9, and in 
1891 the drawing of the first-class torpedo- 
boat engines of No. 147 type served for the 
construction of the twin-screw Lancier 
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type, and for the steamer Augustin Nor- 
mand, the scale being reduced to 09 in. in 
the first and to o.81 in. in the second. 
Such progress has been made in the man- 
ufacture of large steel forgings and cast- 
ings that the author would not hesitate to 
use the same drawings for the construction 
of much larger engines,—3000 or 4000 in- 
dicated horse-power, for example,—taking 
care to provide against special stresses due 
to the movements of ships at sea.” 

A résumé of the laws of similitude is given 
in atable of formule, which presents the 
subject in such concise form that it is 
worth reproducing. ‘“ Whena satisfactory 
design of engine and hull is once arrived 
at, it is possible to make use of this table 
to design a new vessel not differing greatly 
in size from the model,” as “any one of the 
principal elements can be deduced from it, 
if the others are given.” The paper con- 
cludes with a discussion of similarity in 
trials and models of ships. 


Coupling Boilers of Different Systems. 
M. PIERRE SIGAUDY, in a paper read 
before the recent Paris meeting of the In- 
stitution of Naval Architects (Practical 
Engineer, July 5), expressed the opinion 
that the speediest method of removing 
the remaining scepticism as to the safety 
of water tube boilers is to fit together 
boilers of the old and new types “on the 
same ships, thus giving the possibility of 
getting up steam quickly, which is gen~ 
erally of great importance.” He then pre- 
sented an account of a successful trial of 
this arrangement made by the Société des 
Forges et Chantiers, at Havre, on the tug 
boat Adour No 3, built for the Bayonne 
chamber of commerce, This tug is.118 ft 
1 in. long, 23 ft. 74 in. wide, 13 ft. 1% in 
deep, 8 ft. 0% in. in draft, and has engines 
of 700 h, p. 

The conditions of trial were: speed of 
11 knots during 6 hours, the coal consump- 
tion not to exceed 21 lbs. per h. p.; the 
getting up steam to be done within 30 
minutes. “Of course it is most important 
for a tug-boat to get steam up as quickly 
as possible, especially when employed on 
salvage service.” Two different kinds of 
boilers were put on board, “one of the 
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Normand type, and one return-tube boiler 
of the ordinary type. M. Sigaudy says 
they would rather have coupled two Nor- 
mand boilers, had not the owners asked 
that at least one of the two should be of 
the usual type, as they feared for the re- 
sults of two water-tube boilers.” The 
Normand boiler had a heating surface of 
1560 sq. ft.,a steam space of 32.82 cu. ft., 
a water volume of 82.58 cu. ft., and a grate 
surface of 34.70 sq. ft. The return-tube 
boiler had a heating surface of 1232.55 sq. 
ft.,a steam space of 176.45 cu. ft., a water 
volume of 345.13 cu. ft.,and a grate sur- 
face of 38.73 sq. ft. 

The experiment was embarrassed by the 
general arrangement. “The boiler of the 
Normand type is placed in the forward 
compartment, with its funnel forward and 
stoke-hold aft ; the engines are in the center 
compartment, and the after compartment 
contains the return-tube boiler with its 
stoke hold placed forward. No special ar- 
rangement has been made for the steam and 
feed pipes, one single steam pipe making 
the communication between the two boil- 
ers through the engine-room, with a branch 
to each engine. In the same way the feed 
pipe is common to both boilers, and com- 
municates with two independent feed 
pumps placed on the side of the engine 
room, each one of which is sufficient to 
feed the two boilers. A single pump 
was working during thetrials. The boilers 
steamed satisfactorily during both the pre- 
liminary and the official trials.” The time 
for getting up steam with the Normand 
boiler was, in the two trials, from 22 to 23 
minutes. At the official trial for coal con- 
sumption, which lasted for 6 hours, the 
meanespeed being 11 knots and the mean 
power 673 h. p., with 29.5 revolutions per 
minute, the consumption of coal was 1.81 
_ lbs. per horse power per hour, the fuel 
used having been drzguettes d’Anzin, The 
engines, running at full speed, indicated 
731 h.p. The quantity of coal burned in 
each boiler was pretty nearly the same on 
each trial. These results are regarded as 
conclusive of the practicability of combining 
the two systems, under the most difficult 
conditions,—* that is to say, coupled and 
in different stoke-holds,”’—and they indi- 
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cate that any fear of unsatisfactory results 
under such conditions is not justified in 
practice. 


A New System of Towing. 

THE Shaw & Speigle steam-towing ma- 
chine has met with such success that it 
bids fair to become an important factor in 
marine traffic. The Chemical Trade Jour- 
nal says it has been adopted by the chief 
coal and ore transport companies in the 
United States, and that an experiment is 
now in progress to determine its practi- 
cability for towing tank barges carrying oil 
in bulk. Its distinctive feature is said to 
be that, by means of its driving and cush- 
ioning steam cylinders, there is provided 
an elastic steam cushion, without which 
the hawser would be continually straining 
and frequently breaking. A manilla haw- 
ser, although more elastic than a steel 
hawser, is very bulky to handle or to stow 
on a barge, and it also becomes very ex- 
pensive on account of its ordinary wear 
and tear. A steel-wire hawser will last 
apparently for an almost indefinite time 
without stranding or even straining, as 
appears from practical use. In its princi- 
ple and mode of working the tow barge is 
borne entirely by the steam pressure in the 
cylinders. The wire hawser is wound on 
a drum that is driven by a pinion gear 
on the crank shaft of the engine, which 
meshes with the gear on the drum shaft. 
This machine has a regulating reducing 
steam valve, in which the opening is in- 
creased or diminished according as the 
strain on the hawser increases or dimin- 
ishes. Theaction of the machine is as fol- 
lows: in a seaway, as the vessel pays olf, 
thus increasing the strain on the hawser, 
the drum begins to revolve and to pay off 
the hawser; this action opens the regu- 
lating valve and increases the steam press- 
ure in the cylinders until the pressure is 
sufficient to equal the strain. Then, ifthe 
strain increases on the hawser, the press- 
ure in the cylinders will revolve the drum 
and wind the hawser in. In this way the 
machine is prevented from paying out the 
whole of the hawser, and only enough is 
paid out to relieve the extra momentary 
strain on the hawser, and thus prevent its 
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injury ot its breaking. 


When the tow 
barge casts off the hawser, then the regu- 
lating valve is disconnected, and the ma- 
chine becomes in effect a simple hoisting 
drum to be started to wind up the hawser. 
It is claimed that this invention is also 
well adapted for ocean steamers, as better 
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assistance can be rendered to disabled ves- 
sels in bringing them to port than can be 
offered by any other means heretofore 
available. The mechanical principles upon 
which this system is based are so obviously 
sound, as to render it surprising that they 
were not sooner applied to cable towing. 


Current Leading Articles on Marine Engineering in the American, English and British Colonial Technical 
JSournals—See Introductory. 
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The Field Engine. 

UNDER the title, ‘‘ A New Departure in 
Steam-Engine Economy,” Engineer 
(July 5) editorially criticises a paper re- 
cently read before The Institution of En- 
gineers and Shipbuilders, in Scotland, by 
Professor Jamieson, of the Glasgow and 
West of Scotland Technical College. The 
paper gave a description of the new heat 
engine invented by Mr. Edward Field, and 
a report of a test made with this motor, 
wherein it is stated that remarkable results 
were achieved. A description of the mo- 
tor is quoted from Professor Jamieson’s 
paper. 

“A Roots blower, driven by the engine, 
draws fresh cold air fromthe engine-room, 
and forces the same through a series of 
heating pipes placed in the main flue be- 
tween the boiler or boilers and the chim- 
ney. This heater, therefore, occupies 


pretty much the same position as a Green’s 


economizer. The air was maintained, in 
my experiments, at a mean pressure of 1134 
Ibs. on the square inch, and delivered to 
the ends of the cylinder at a mean temper- 
ature of 553° F., and to the valve-casing 
jacket at about 380°. This hot air was 
admitted to the cylinder through special 
cylinder covers, each containing five inlet 
valves, which automatically opened in- 
wards as soon as the exhaust steam com- 
menced toescape. These valves continued 
open until compression commenced, being 
held close to their seats by light spiral 
springs. Consequently the whole internal 
surface of the cylinder was heated up to a 
temperature far exceeding that of the 
steam, thus preventing the possibility of 
condensation taking place within the cyl- 
inder. Under these circumstances I got 
the excellent result of 18.6 lbs. of steam 
per indicated horse-power per hour, from 
a single cylinder non-condensing engine, 
—a result which, as far as | can learn, has 
never been equalled by any other method 
of using steam in a single cylinder, and 
without subsequent condensation.” Now, 


Professor Jamieson is a well recognized 
authority in steam engineering, and is 
known to be an accomplished engineer. 
Prima facze, the results asserted by such 
an experimenter would seem to compel ac- 
ceptance; Zhe Engineer, however, and 
not unreasonably, thinks some of the indi- 
cations supplied by the indicator and the 
pressure gages are puzzling. Being thus, 
they lead to some question whether the re- 
sults alleged are altogether trustworthy. 

“The diameter of the cylinder of the 
engine tested was 19 in.; the length of 
stroke 3 ft. The mean indicated horse- 
power was 136.75; the brake horse-power 
was 104.6. . . . Theengine has double 
Corliss valves, one for admission at each 
end of the cylinder. But they are quite 
close together, and the incoming steam 
has to pass over surface cooled by the ex- 
haust. The steam from the boiler passes 
through a superheater. This is not de- 
scribed, but appears to be a vertical cylin- 
der traversed by vertical pipes, through 
which some of the hot waste gases flow 
while the steam fills the cylinder. There 
is not a specially free course from the 
boiler to the cylinder valve chests. Yet 
we find from the table of results the press- 
ure by the steam gage on the boiler only 
varying between 112 lbs. and 115 lbs. The 
pressure in the cylinder given by the indi- 
cator varied between 112 Ibs. and 115 lbs. 
Sometimes the initial pressure in the 
cylinder was higher than the boiler press- 
ure. Very frequently the two pressures 
were identical. In no case was the valve 
pressure more than 1 lb. in excess of the 
initial cylinder pressure. This was cer- 
tainly curious.” 

“ Professor Jamieson makes no attempt 
to explain a circumstance which seems to 
be unique, at least under the conditions. 
Sir D. Gooch is said to have got a valve- 
chest pressure greater than the boiler 
pressure in a locomotive, but not, it will be 
understood, steadily greater. The result 
was produced only by the hammer action 
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of the steam when the valve suddenly 
closed the admission port. It is a pity 
thst Professor Jamieson has said nothing 
in explanation; and it is a pity, because 
such a result—or, rather, the statement of 
such a result—tends to raise a doubt in our 
minds about the accuracy of the indicators. 
We are led to suspect that the springs 
were weak, and that the indicated power 
was apparently greater than it was in re- 
ality,—a suspicion strengthened by the 
large excess of the indicated over the brake 
horse-power. However, we may put this 
on one side, and take it for granted that 
Professor Jamieson’s figures are right. 
Only then we are puzzled to know how the 
steam managed to find its way into the 
cylinder with sufficient rapidity to keep 
the admission corner of the diagram nearly 
square. Professor Jamieson very properly 
calls attention to the unusual shape of the 
diagrams. They are not at all like Corliss 
diagrams, but rather like those taken from 
a locomotive much linked up, the compres- 
sion being enormous, while expansion takes 
place precisely down to the atmospheric 
line, and no lower. It has been said that 
it is more difficult to be absolutely last in 
an examination than absolutely first; and 
we cannot imagine anything more difficult 
than to make certain that the exhaust port 
shall open precisely at the moment that 
the pressure inside the cylinder and out- 
side it are identical, and this not only when 
the engine was indicating full power, but at 
one-fourth power. Professor Jamieson is 
certainly justified in saying that the four 
fac-simile diagrams which he gives de- 
mand special attention from their unusual 
shape.” 

Without further following this criticism 
to its conclusion, we may say that 7he 
Engineer seems to us to succeed in show- 
ing that, under the conditions when the 
indicator diagrams were taken off, the 
cylinder contained a large quantity of com- 
pressed steam and air at the end of the 
stroke, and that the indicator would not 
and did not “ account for all the feed water 
at the moment the admission port closed, 
which it would do, of course, if there had 
been no initial condensation.” The results 
stated must be confirmed before they can 


be accepted with confidence by engineers. 


Boilers and Boiler Settings. 

A REVIEW of up-to-date practice in the 
setting of boilers is presented by L. Sum- 
mers in Electrical Engineering for July. 
The gradual change in ideas regarding 
boiler settings that has taken place during 
the last 5 years is considered,-not radical, 
but in the line of a gradual adaptation to 
the tendency toward higher pressures and 
greater economy in fuel. 

The most noticeable change is increase 
of heating surface in proportion to grate 
area. Whereas a ratio of 30 to 1 was for- 
merly considered good practice, we now 
have 45 to 1, 50 to I, and in some cases 
even more than 50to1. An old rule was 
to make the ratio of grate area to heating 
surface twice the number representing the 
pounds of coal burned per hour, and it is 
still followed by some steam engineers. 

There is also a tendency toward increase 
of the size of tubes. From 3 to 31/2 in. 
used to be the practice in stationary boil- 
ers; now 4-in.tubesarecommon. Area of 
chimney is now made about equal to total 
area of cross-section of tubes. Heights of 
chimneys are not so great since their areas 
have been increased. The strength of 
draft is now equal to about 0.5 to 0.75 in. 
of water. It is found that “the maximum 
power can be developed with this draft, 
and a consumption of from 20 to 30 lbs. of 
coal per square foot of grate obtained with- 
out the temperature of the escaping gases 
exceeding 500° F., while their average tem- 
perature at a moderate rate of coal con- 
sumption is below this.” A chimney 100 
ft. high, with the area above named, will 
usually give a draft of from 0.6 to 0.7 in. 
of water. ‘‘ Many old rules are given for 
the proportion of chimneys. For instance, 
acommon rule is that the height of the 
chimney shall be twenty times the diameter 
of flue; another rule, which is probably 
derived from the above, is that the height 
shall be twenty-five times the area of the 
flue. It is evident that these rules are not 
applicable to all conditions, and are entirely 
empirical.” 

The late practice of the Hartford Steam 
Boiler Inspection and Insurance Company 
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is to make the width of the furnace 6 in. 
less than the diameter of the boiler, and to 
give the side walls a uniform batter, such 
as will leave a space of 3 in. between the 
boiler and the walls at the top, where the 
walls are run in to meet the shell. The 
heated gases are thus prevented from in- 
fringing against the side walls, and rise 
directly to and against the shell. “It 
also increases the volume of the combus- 
tion chamber, and provides for a more 
thorough mixing of the gases and a more 
complete combustion. The space of 3 in. 
between the shell and walls admits of in- 
spection and cleaning, and also, in a great 
measure, prevents the lodgment of soot 
andash. In place of the large combustion 
chamber beyond the bridge wall, almost all 
modern settings provide an inclined or 
curved flue. It is found that the tendency 
of the heated gases is to follow the boiler 
contour, and that, inasmuch as the in- 
creased space beyond the bridge wall has 
no tendency to produce a more thorough 
mixing of the gases, and the current is 
confined to the upper part of the chamber, 
the lower part adjacent to the bridge wall 
is not only useless space, but also allows 
an increased chance for radiation and leak- 
age of cold air, as well as convenient cor- 
ners for the lodgment of ashes and soot. 
By filling in this space and giving it a slop- 
ing bed, cleaning is greatly facilitated, as 
the cleaning door may be placed on a level 
with the floor and the refuse readily hoed 
out without even necessitating the cooling 
down of the setting. Another advantage 
is gained by lowering the cleaning door, as 
it is thus put below the direct action of the 
current of gases and does not receive the 
impingement of the flame.” 

Grates are now placed as near the boiler 
shells as the necessity of thorough com- 
bustion will permit. For anthracite coal 
24 in, is the approved practice, while for 
soft coal 30 in. is the distance. These 
distances have been adopted by the Hart- 
ford Steam Boiler Inspection and Insur- 
ance Company. 

A setting designed by Mr. James L. Ayre 
has been favorably received by western 
electric-lighting plants. In this setting a 
curved flame-bed is made to replace the 
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former inclined bed behind the bridge wall, 
the curvature of the bed corresponding 
with the curvature which the flame natur- 
ally takes through the chamber after pass- 
ing the bridge wall. A construction is also 
used which is thought to secure a more 
uniform distribution of the hot gases in 
the tubes. Much attentionhas been given 
of late to methods of setting designed to 
support the boiler in such manner that fis- 
sures will not occur in the setting, these 
allowing cold air to leak in and intermingle 
with the hot gases. Double walls with an 
intervening air space have been employed 
for this purpose. 


Figuring Drawings. 

Ir has hitherto been the custom among 
draftsmen to figure drawings in such man- 
ner as to bring the figures into the hori- 
zontal position for reading off dimensions ; 
the lines indicating the points between 
which the dimensions are taken must als: 
be brought into the horizontal position 
We have often mentally questioned the 
advantage of this convention, and we are 
glad that a practical mechanic and drafts- 
man has brought the method under criti- 
cism. Mr. Francis W. Clough, in Amer:- 
can Machinist (June 27), gives an illustra- 
tion of a drawing so figured that both 
horizontal and vertical dimensions may be 
read without turning the sheet, and he 
gives very sensible reasons for preferring 
this plan in general practice to the old 
method. He says: 

“The ordinary method reminds one of 
some proficient letter-writers, who, having 
filled all of the horizontal space on their 
paper, extend their manipulations on the 
vertical borders of the letter, encroachiny 
on the regular line writing, and before they 
finish they get around on the top of sheet, 
sometimes bottom side up, sometimes 
right side up, until the receiver is ofte: 
puzzled as to where to begin, how to read 
and when he is done. 

“The argument is sometimes offere: 
that all figures should read from the same 
direction of sight as the indicating points 
designate. That is simply an argument ; 
while the opposite simply replies that ans 
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dimension line having two terminating 
points, with an opening in the midway of 
said line to receive the figure; is equally 
intelligible whether the figure is one way 
or another, and more readily made in the 
drawing-room and read in the shop in the 
method illustrated. 

“Some years ago a venerable pattern- 
maker objected to my method, and argued 
to me that there was a greater liability to 
mistakes, etc., in reading. I tried to show 
him that the greater liability to error exis- 
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Amerwan Machinist 

ted in the received method; he said he 
could read a drawing with measurement 
figures placed for vertical lines as per 
ordinary method without inclining his 
head at all, but he had swiveled his head 
so many times that he did not observe that 
when at work he got it around 45 degrees ; 
perhaps he had got that amount of lost 
motion in his neck joint. But I kepton 
making drawings the same way, and he kept 
making patterns from them, and you 
would be surprised to know how well he 
liked it after a little while. That man was 
in a rut on figuring drawings; but later he 
stood up erect, and looked directly in front 
of him, and read my drawings the same as 
he would read any other printing. There 
is a fitness, correctness, and ease in con- 
veying properly all intelligence, and the 
more naturally it can be read and under- 
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stood the more mechanical will it also be- 

“The figure represents an ordinary 
square-tongue slide having a T-groove on 
the top side, 15 in. long, 3% wide, 1% 
thick ; the letter / designates what parts 
are to be finished, so that the pattern- 
maker can make the pattern, and allow for 
finish. The machinists can do the machine 
work from the same drawing, and read 
measurements from before them without 
trouble, and with less liability to read 
wrong than from a bias, twisting glance, 
as on ordinary drawings.” 


Weight of Shafting as Related to Economy 
of Power. 


THAT shafting heavier than is required 
for the work to be performed (of course 
allowing a reasonable factor of safety) will 
consume and waste power through the 
friction of its superfluous weight hardly 
needs to be stated. The fact will be 
universally admitted, and its reassertion 
would betrite. It is, however, not so well 
understood that the weight of a shaft,while 
it will determine the static friction upon 
bearings whose coefficients of friction are 
known, does not alone determine the 
power which will be consumed in a unit of 
time in overcoming the static friction. 
Two other factors—the diameter of the 
bearing (or the circumference) and the 
velocity of rotation—influence the amount 
of power required to drive shafting. 
Weight being constant, the power required 
to perform the work of friction will be as 
the product of the diameter (or of the 
circumference) into the number of revolu- 
tions per unit of time. The total work in 
foot-pounds per hour due to any particular 
bearing will be the product of the co- 
efficient of friction, the weight in pounds 
sustained by the bearing, the circumfer- 
ence of the bearing in feet, and the num- 
ber of revolutions made by the shaft in 1 
hour. To obtain the horse-power neces- 
sary to overcome this friction, the product 
may be divided by 33.000. Applying this 
rule, many would be astonished at the 
work so consumed throughout a large 
manufactory, wherein shafts and counter- 
shafts are numerous. 
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The Boston Journal of Commerce (July 
6), discussing this waste, says that its re- 
duction has been sought by the use of 
tubular shafting. Now, while a tube of a 
given weight is stronger than a solid round 
bar of the same weight, its diameter is 
greater, so that this plan amounts to an in- 
crease of one of the factors, while reducing 
another. Though one of these factors— 
the weight—may be decreased, the diam- 
eter, to gain equal strength, requires to be 
increased so much as to greatly neutralize 
the effect. This fact, taken in connection 
with the greater cost of hollow shafting, 
has prevented the use of the latter to any 
considerable extent. The Aoston Journal 
of Commerce writer maintains that, in the 
designing of shafting, the factor of safety 
is made largerthan necessary. He adds: 

“ Did any one ever hear of a light shaft 
breaking? The shafts that break off are 


always heavy, and usually become too 
heavy and non-elastic,—too rigid. A shaft 
that is elastic has some spring to it, and 
never breaks unless structurally defective ; 
and many a broken shaft might have been 


saved, if it had been lighter and more elas- 
tic. Right here lies the solution tothe 
problem. All shaftings should be made of 
the best and most elastic iron, and then it 
should be light in proportion. If the iron 
in a shaft possesses life and elasticity, as it 
should, comparatively light shafts would, 
with the greatest ease and safety, do the 
work now being done by thousands of 
heavy shafts in every manufacturing local- 
ity, and thus save thousands of horse 
power of now wasted force that could be 
applied to useful work.” 

Tothe question about breakages of light 
shafting we can answer affirmatively, and 
doubt not that others can do the same. 
But there are other questions besides 
liability to breakage that must be consid- 
ered in designing shafting, which appear to 
have been ignored by the writer quoted. 
There isthe question of size of bearings, 
so that they may run without heating, and 
of sufficient rapidity to prevent the bind- 
ing of bearings in boxes and to avoid 
undue torsional yielding. In our opinion 
less power is wasted needlessly by undue 
weight of shafting in general practice than 
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by imperfect alignment. There used to be 
excessive weight in pulleys, but in these 
days of cateful designing we think this 
fault is not so common as it was a few 
years ago. 


The Smith’s Craft. 

IN the art of forging as developed in 
these later days of machines that not only 
work, but seem to work almost intelli- 
gently and consciously, Zhe Practical 
Engineer says that “less thought, judg- 
ment, and intelligent manipulation are re- 
quired ” than used to be needed. This may 
perhaps be true of the operators who feed 
heated blanks to drop forging machines, 
but we cannot concede that die-making, 
the regulation of heat, the gaging of the 
strength of blows, and the selection of 
material for different kinds of work re- 
quire less intelligence or less judgment 
than was required in the old-time forging, 
It is true that steel has largely superseded 
iron, and that much light work is now 
done under the drop-press with or without 
dies, and it is admitted that “ iron requires 
more thought and judgment in working 
than mild steel”; but, while in this respect 
the demand for mind-work has lessened, it 
has rather increased on other lines. 

A certain care and knowledge, and even 
some experiment, that once were required 
in working different kinds of iron have 
been rendered less requisite by modern 
methods, as our contemporary states. ‘‘ Not 
only in such work as drawing down, up- 
setting, bending, arrangement of fibre, and 
general manipulation of this character is 
the difference of wrought iron and steel 
apparent, but also in welding, punching, 
and drifting. All these are more easily done 
in mild steel than in common wrought 
iron. The presence of scale in wrought 
iron will effectually prevent formation of 
sound weld. In mild steel, not over 
heated, a weld can generally be depended 
upon. Punching and drifting out are 
risky in reedy iron, opening out the grain, 
dividing the fibres, and producing cracks 
more or less wide according to circum- 
stances; whereas mild steel can _ be 
punched and drifted with the utmost fa- 
cility and with practically no risk, because 
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it is homogeneous, without grain, and 
highly ductile.” A certain skill of hand 
and eye which the old smiths required is 
undoubtedly becoming rarer from the in- 
troduction of machine forging. ‘“ Very 
heavy work used to be done well by build- 
ing up with welds, which is now drawn 
down under hammer or press from solid 
bars or slabs. Not only does the strength 
of some classes of work of medium size 
suffer in consequence, but far less skill is 
demanded of the smith, less judgment, 
less precision of eye and hand,—less, too, 
from his helpers. Again, much good heavy 
work used to be done by a gang of men 
swinging sledges in concert, raining a 
rapid succession of blows upon a forging, 
or tupping with the monkey, or closing a 
large weld. This is now all past. In 
smaller work, too, numerous similar pieces 
are formed, or finished in dies or stamps, 
which have become almost necessary ap- 
pendages to steam hammers and presses. 
Some of this work formerly afforded great 
scope for manipulative skill, and the older 
smiths could finish it with smoothness and 
accuracy, approximating to that of ma- 
chine work. But relatively little skill is 
required when finish is imparted to dozens 
of similar articles in dies.” 

We do not share the regret in which 
our contemporary indulges at the decay of 
skill, which it regards as an evil. Better, 
more accurate, and cheaper forging is done 
by modern methods than by those whose 
decay is lamented. To regret these is 
simply to take a wrong view of evolution, 
and thus to acquire the idea that progress 
is retrogression. 

The Machine Shop as an Educator for 
Molders. 

In the Houndry for July M. H. Hansen 

asserts that “the rank and file of machi- 


nists have received a better education 
than molders,” and that it is unfortunate 
“that molders are not better acquainted 
with the machine shop and machines.” As 
to the assertion of inferior education on 
the part of molders, it rests solely on the 
assertion of Mr. Hansen, who does not 
back it with evidence. As a consequence 
of this alleged fact, it is stated that the 
machinist is able to converse on many 
subjects of which the molder knows noth- 
ing. Possibly the molder could also talk 
about some things of which the average 
machinist is ignorant, but this possibility 
does not seem to have occurred to Mr. 
Hansen. Yet there is some truth in what 
follows. 

“The total extent of many molders’ 
familiarity with the machine shop is geo- 
graphical, and is acquired in the search 
for a good hiding-place to locate a bottle. 
Many a casting with a big N.G.can be 
charged to a want of information in regard 
to what it was intended for or the position 
it would occupy when assembled. Many 
molders will probably say they have no 
time to monkey around the machine shop, 
yet nearly every foundry has a few who 
may find several chances during the week 
to look through this interesting chamber. 
At recess, while some are playing ball, 
others watching them and spinning yarns, 
these are looking through the machine 
shop, inspecting castings here and there 
being finished. At the end of the year 
who are the best molders,—those that 
played ball, or those that investigated 
the machine shop? I say the latter by 
far.” 

A machine shop is a good school for any- 
one who has a receptive mind, and good 
perceptive faculties, and who is desirous of 
learning what may be learned there. 
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Current Leading Articles on Mechanical Engineering in the American, English and British Colonial Technical 


Journals—See Introductory. 


The Machine Shop. 


32. Use and Abuse of Belts. William F. 
Roberts (A popular and practical treatment of 
the subject). Sta Eng-June. 5000 w. 


33. Drilling Holes (A practical talk on hand 
drilling). Sta Eng-June. goo w. 

69. Weight of Shafting (Treats of waste of 
power by superfluous weight of shafting). Bos 
Jour Com-July 6. goo w. 


We supply copies of these articles. See introductory. 
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94. The Band Saw. John M. Richardson 
(Practical use of band saw). Am Mach-July 11. 
1500 w. 

157. Shop Tests of Locomotives, with Edi- 
torial (Report of committee appointed in 1894 to 
report on proposed tests of locomotives at Pur- 
due University). Ry Age-July 12. 2500 w. 

250. A Method of Casting Car Wheels. III. 
(Method invented by Mr. Joseph Carr of Wilkes- 
barre, Pa. Employs a hollow, instead of solid 
core. Superior results claimed), Ir Tr Rev- 
July 11. 1500 w. 


303. Lignum-vite for Bearings, Crosshead 
Gibs, etc. (Practical experience with). T. Mc- 
Kim Chase. Am Mach-July 18. 800 w. 

*311. Dies, Blocks, and Appliances for En- 
gine Smiths. Ill. Joseph Horner (Practice of 
drop forging). Prac Eng-July 12. Serial. 1st 
part. 2300 w. 

378. The Machine Shop as an Educator of 
Molders. HH. Hansen (What the molder may 
learn therein). Foundry-July. 1400 w. 

385. Calipers. A Mechanic (Suggestions 
for improvement in construction and use), Am 
Mech-July 25. 1800 w. 

*489. The Craft of the Smith. Editorial 
(Differences between modern forging and that of 
the past, with reasons for present practice). 
Prac Eng-July 19 1500 w. 

501. Submitting Drawings of Machines, 
Editorial. Ir Age-Aug. I. 700 w. 

513. Value of Degrees of Belt Contact. D. 
N. Ricker (An experimental determination). 
Power-Aug. 200 w. 


Steam Engineering. 


35. Compound Engines (Editorial. Analysis 


of the question ‘* Which is the more economical 
in a non-condensing compound engine (ideal or 
real), 22 and 40 by 60 running at 70 revolutions 
per minute with 120 pounds pressure by gauge, 
to cut off one-fifth in both cylinders or one-sixth 
in the high pressure and one-quarter in the 
low?”) Power-July. 1300 w. 

36. Ratios of Expansion, Mean and Initial 
Pressures (Table for computing mean and initial 
pressures, points of cut-off, etc., with explana- 
tory text). Power-July. 1500 w. 

37. Valve Model for Horizontal Engines. 
Ill. (Descriptive of a model combining various 
standard types of valve gear, for the use of 
draughtsmen and designers). Power-July. 
800 w. 

38. Condensers. F. 
and practical). Ill. 

39. Single Plate Pistons. 
construction in designs for). 
1100 w. 

75. Specifications for Boiler Tubes (Editor- 
ial. Points out a difficulty in the general adop- 
tion of standards for boiler tubes arising from 
varying local conditions; notwithstanding the 
standard is approved). Ry Age-July 5. 500 w. 

g2- Compounding—Its Thermal and Me- 
chanical Advantages Under Proper Conditions, 
W.H. Booth, Am Mach-July 11. 1500 w. 


R. Low (Theoretical 
Power-July. 6000 w. 

Ill, (Details of 
Ry Rev-July 6. 
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96. The Development of the Experimental 
Study of Heat Engines. W.C. Unwin (His- 
torical review), Sci Am Sup-July 13. 5200 w. 

129. Fuels and Firing. Lord’s Mag-July, 
Serial. Ist part. 1500 w. 

130. Chimney Construction (Practical and 
popular). Lord’s Mag-July. 2500 w. 

Indicator Uses (Popular), 
Mag-July. 41500 w. 

132. Engine Foundations (Practical and 
popular), Lord’s Mag-July. 1500 w. 

133. Main Steam Connections. Ill. (Prac- 
tical and popular). Lord’s Mag-July. 1300 w. 

134. The Care of Boilers (Practical and 
popular). Lord’s Mag-July. 1800 w. 

158. Steam Carriages: Where are they Carry- 
ing Us? (Editorial on the recent races of steam 
wagons from Paris to Bordeaux. Considers such 
a contest yet impossible to America). Pro Age- 
July 15. 800 w. 

*172. Steam Engine Trials (Editorial, 
General review of present status of knowledge, 
and present practice in testing steam engines), 
Engng-July 5. 1900 w. 

*174. Locomotive Piston Rods. Ill. H. 
Rolfe (An important, practical discussion of the 
question of fitting piston rods to cross heads), 
Engng-July 5. 5300 w. 

179. Some Ideas Concerning Boilers and 
Boiler Settings. Ill. L. L. Summers (Up-to- 
date practice). Elec Engng-July. 2400 w. 


*208. Steam Engine Problems. (A critique 
of a criticism of Prof. Unwin’s James Forrest 
lecture in the Engineer), Elec Rev, Lond-July 
5. 1400 w. 

*221. A New Departure in Steam Engine 
Economy. Editorial (A critique on Prof. Jami- 
son's report of a test of the Field heat engine). 
Eng, Lond-July 5. 2300 w. 

*273. Boiler Explosions. (Abstract of report 
for 1894 of the Chief Engineer of the Na- 
tional Boiler and General Insurance Co., Limi- 
ted). Mech Wid-July 12. w. 


*295. A New Type of Steam Motor. (Re- 
markable economy by use of super-heated steam 
in a motor designed by W. Schmidt of Aschers- 
leben). Ir & Steel Tr Jour—July 6. goo w. 


*354. The Efficiency of Heating Surface in 
Steam Boilers (Theoretical discussion and re~ 
view of experimental researches of Blechynden, 
Stromeyer, Durston and Fletcher). Engng, Lond- 
July 12. 1600 w. 

*360. Clearance in Steam Engine Cylinders 
(Editorial. Anomalous effect of clearance). 
Eng, Lond-July 12. 1800 w. 


404. Boiler Feed Waters ; Their Treatment. 
W. D. Jameson (Mixture of sugars ; the boiler 
a galvanic battery ; deleterious action of oil in 
steam boilers), W Elec-July 27. 3000 w. 

514. Valve Gears. Ill. C., W. McCord, Jr. 
(Principles of valve gear and applications of 
graphical methods in laying out valve gears of 
various types). Power-Aug. Serial. Ist part. 
2800 w. 

646. Drainage of Heating Coils and Steam 


Lord’s 


We sup/’ copies of these articles, See introductory. 
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Pipes. Allehassett, in Louisiana Planter. Sci 
Am Sup-Aug 10. 2000 w. 

*672. The Mechanical and Electrical Regu- 
lation of Steam Engines. Ill. John Richard- 
son (A paper dealing with the practical results 
which can be obtained from a great variety of 
types of governors that have come under the 
author’s personal observation, and the causes of 
their failure or success). Ind & Ir-Aug. 2. 
6000 w. 


Miscellany. 


*2, Emancipation of Labor by Machinery. 
A. E. Onterbridge, Jr. (An old economic de- 
lusion exploded), Eng Mag-Sept. 3500 w. 

13. Mechanics of the Ferris Wheel (With 
Stiff Spokes), I. P. Church. (Treats mathe- 
matically the inter-dependence between the 
stresses in the bars of a Ferris Wheel (with stiff 
spokes) and their elastic changes of length), Eng 
News-July 4. 700 w. 

+19. Injuries. to Workingmen from Defec- 
tive Machinery (Mutual responsibility of em- 
ployers and employed). San-July. 6000 w. 

34. Fifteen Thousand Horse Power Reversing 
Rolling Mill Engine. Ill. (Descriptive). Power- 
July. 700 w. 

41. Excavator for Sinking Cylinders. III. 
Clement F. Street (Descriptive). Ry Rev-July 
6. 300 w. 


42. A T-Square and Its Mountings. Ill. 
W. A. Gabriel. Ry Rev-July 6. 500 w° 

+80. The Theory of the Air-Lift Pumps. 
Ill. Elmo G. Harris (A mathematical analysis 
believed to be the first attempt at such a treat- 
ment of the theory of the air-lift pump, with 
tables of results), Jour Frank Inst-July. 
3300 w. 


gt. A Job of Foundry Work. III. (Describ- 
ing moulding of 180 lb, bull-wheels at Deering 
Reaper Works, done at cost of 16 cts.) Am 
Mach-July 11. 2300 w. 

93. A Horse-Power Planimeter, Ill. (De- 
scribes an instrument which reads horse-power 
directly from indicator cards). Am Mach-July 
II, 800 w. 


138. Who Invented the Rolling of Metals by 
Grooved Rolls? W. E. Durfee (Throws doubt 
on the general belief that the invention should 
be accredited to Henry Cort, and quotes Latin 
and Italian authorities which seem to carry the 
invention back to the early part of the 17th Cen- 
tury). Bul Ir & Steel Asso-July 10. 700 w. 

165. Application of Blast Furnace Gases to 
Gas Engines. Abstract. W. H. Watkinson 
(Describes what the author considers a much 
more efficient method of utilizing the thermal 
energy of these gases), Am Mfr & Ir Wid-July 
12. 600 w. 

*211. The Red Car Boiler Explosion and Its 
Influence on Gas Engine Practice. W. H. B. 
Elec Rev, Lond-July 5. 800 w. 


*220, Steam, Oil and Gas Engines at the 
Royal Agricultural Show. Ill. Eng, Lond- 
July 5. 3600 w. 


*222, Good Enough (Why so many patents 
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are taken and why so many prove unprofitable). 
Eng, Lond-July 5. 1400 w. 

304. Gasvs. Electricity. William Cox (Com- 
parison of resultsin use of motors and Welsbach 
system, with electricity for illumination). Am 
Mach-July 18. 1500 w. 

305. The Story of a Great Invention. (The 
Appleby Twine Binder), Il H. L.A. Am 
Mach-July 18. 5600 w. 

376. A Visit to the Foundry of William Sel- 
lers & Co., Incorporated, Philadelphia. ill. 
Foundry-July. 2200 w. 

377. Pressure on Molds. Herbert M. Ramp 
(A practical discussion of an important point in 
foundry practice with 6 tables of pressures under 
different conditions). Foundry-July. 1800 w. 

379. Foundry Heating and Ventilating. 
Foundry-July. 400 w. 

384. Experiments with Foundry Iron and 
Aluminum. C. G. Taylor (Effect of aluminum 
when added in the commercial way in the foun- 
dry, with table of results). Am Mach-July 25. 
1300 w. 

386. The Bicycle vs. the Horse. ‘‘ Quirk” 
(Computation of work required to propel bi- 
cycles)} Am Mach-July 25. 1200 w. 

387. Design of Water Wheels. Samuel 
Webber (Notes relating to introduction of vari- 
ous turbines and their inventor), Am Mach- 
July 25. 800 w. 

405. New Forms of Friction Brakes. Ill. 
W. F. M. Goss. Safety V-July 15. 2500 w. 

4c6. The Power Absorbed by Rope and Belt 
Transmission (Experiments made by the Société 
Industrielle du Nord de la France to determine 
comparative efficiency). Safety V-July 15. 
2200 w. 

500. Renewing Old Steel Rails (Describes a 
process and plant). Ir Age-Aug. I. 1200 w. 

515. The Prevalent Method of Calculating 
Water-Power and for Testing the Efficiency of 
Water Wheels Produces Erroneous Results. F. 
M. F. Cazin (Compares and discusses equations 
of Cazin and Trautwine, for computing water- 
power). Power-Aug. Serial. Ist part. 2000 w, 

616. Adiabatic Curve Construction—Uses of 
Logarithmic Section Paper (Describes a method 
of drawing adiabatic curves whereby there seems 
to be a great saving of labor effected). Am Mach- 
Aug. I. 1600 w. 


625. Fly Wheel Arms. Ill. C. V. Kerr (A 
mathematical discussion) Am Mach-Aug 8 
2500 w. 

644. The Horseless Carriage Races (Rules of 
the international, English and American races 
arranged between the Lzgineer (London) and 
the Chicago 7Zimes Herald and to take place 
Nov. 2, 1895). Sci Am-Aug. 10. 1000 w. 

*669. Vegetable Lubricating Oils (Principles 
involved in judging of their authenticity, etc). 
Irm-Aug. 3. 2200 w. 

*673. Hydraulic Stoking Machinery and La- 
bor Saving .Appliances. Andrew S. Biggart 
with Discussion (Changes due to mechanical ap- 
pliances, especially in gas works). Ind & lr- 
Aug. 2. 5000 w. 


We supply copies of these articles. See introductory. 


Le 
: 
gue 
4 
: 


MINING & METALLURGY 


Fighting a Coal-Mine Fire. 

A GRAPHIC account of the remarkable 
struggle to overcome the fire which oc- 
curred October 8, 1894, inthe Luke Fiddler 
colliery, near Shamokin, Pa., is given by 
Mr. Baird Hallerstadt in the Collzery Engz- 
neer for August. The workings in this 
mine are very extensive, there being 28 
miles of gangways, while connected with 
them are the workings of two large active 
collieries and one abandoned one. The 
fire originated through the carelessness of 
a carpenter who used a naked light, con- 
trary to orders, while repairing an air-box. 
The flames rapidly spread, destroying the 
fan and consequently stopping all artificial 
ventilation, and soon caught the heavy 
timbering of an old underground engine 
station and the timbers throughout the 
adjacent workings. A _ heavily-timbered 
shaft, once on fire, formed a vent for the 
draft, and the whole became a roaring 


furnace, likened by the author to a veri- 
table Inferno. This is what confronted 
the first party of heroic miners, led by the 
superintendent and an inspector, when they 
reached the spot, advancing with pipe and 


hose to battle with it. There were then 
sixty men in various parts of the mine, and 
to rescue them became the first effort. 
Volunteers were called for, and, as always 
happens in such cases, there was no hesi- 
tation about responding. Three relief 
parties were formed, who were so fortunate 
as to reach and remove all but two of the 
miners under ground. Two others, found 
and directed toward safety, became bewil- 
dered and lost their way. The city firemen 
and the miners made desperate efforts to 
subdue the fire by direct means, sending 
water down through rope holes which had 
been drilled from the surface plant to con- 
nect with the old shaft, and also through 
two 3-in. lines of gas pipe run down the 
new shaft and turned toward the fire. But 
soon the smoke and the terrific explosions 
of fire damp precluded all chances of suc- 
cess in this way, if any had existed. There 


remained but one thing to do,—flood the 
workings, not only to save this mine,’but 
also the other valuable collieries connected 
with it. There were still four human beings 
below ground, and, had there remained the 
slightest probability of their being alive, 
the plan of flooding would not have been 
adopted. After a consultation of mine 
officials and State mine inspectors, at 
which every point was carefully weighed, 
the superintendent at the outset declaring 
that he would sacrifice the entire colliery 
rather than flood it if the slightest hope of 
rescue of the men alive or dead remained, 
it was determined that no such chance ex- 
isted. Preparations were at once made 
to drown the workings, and all known 
openings through which air could enter 
were battened down with plank and clay. 
It was also decided to fill up the burning 
underground shaft with culm run in with 
water through the rope holes. A track 
was laid to the culm bank, pipesrun to the 
pump, and 4 days after the fire started the 
slushing began. Ten days later it was 
completed, after sending down 2311 car- 
loads, weighing 4622 tons. To drown out 
the colliery the waters of Coal Run were 
sent in through an adjoining mine, two 8- in. 
pumps handling this water, while what 
water could be spared from the town supply 
was also used. It was necessary to build 
two dams,—one in a tunnel, the other in 
the shaft. Details of the construction of 
these stops are given by Mr. Hallerstadt, 
an interesting feature of the tunnel dam 
being the insertion of a large pipe serving 
as a manhole through which a man could 
pass to make examinations without the 
necessity of breaking through the dam 
itself. It took 3 months to fill the mine 
to the degree desired. After the water had 
been left standing what was thought to be 
a sufficient time, the mine was examined 
and found not to contain a spark. Water 
standing above the tunnel level was then 
drawn off through the pipes in the dam. 
To remove the lower water, pumps with a 
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capacity of 7,000,000 gallons per day were 
set up, supplemented by baling tanks raising 
3,000,000 gallons daily. It was expected 
that the mine would be clear on August 1, 
—about 6 months after beginning the work 
of removing the water. 


Economies in Coal Mining. 

IN the introduction to a paper on the 
distribution of power in collieries, by Mr. 
L. B. Atkinson, read before a recent meet- 
ing of the South Wales Institute of En- 
gineers printed in the Colliery Guardian 
of August 2, the author makes some very 
pertinent observations on the present situ- 
ation, as to relation of costs to product, in 
English coal mining as contrasted with 
that in other industries. His view is rather 
pessimistic. Speaking from experience of 
some years, he declares that the opinion 
has gradually been forced upon him that 
there is a very large margin of economy 
in wages and fuel to be effected. This he 
ascribes to the fact that economies which 
are studied and made use of in other en- 
gineering enterprises and in manufactur- 
ing are considered in coal mining rarely, 
or, at most, only in a minority of cases. 
This may seem a rather sweeping assertion, 
but Mr. Atkinson supports it by adding: 
“This broad fact must appeal to every 
mind, that, whereas in almost every manu- 
facturing process or industrial operation 
the product per man has probably doubled 
and the consumption of fuel has been 
halved within the last 15 years, in coal 
mining the product per man has been 
practically stationary, and the cost of fuel 
per ton raised probably nearly so.” To 
the explanation sometimes offered,—that 
this is due to the stringency of mine legis- 
lation,—he answers that legislation has also 
largly affected other industries, and that 
therefore the result cannot be altogether 
attributed tothiscause. Without enumer- 
ating all the causes which might be effect- 
ive, the author states that, broadly, it ap- 
pears to him that what is needed in coal 
mining is what has been done in every 
other department of industry,—namely, 
the lowering of the cost of labor and of 
material per ton by increasing the product 
per man and per pound of fuel. In brief, 
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Mr. Atkinson’s scheme'involves the follow- 
ing means: (1) improved organization, 
both in working, and more especially in 
the original laying-out of the system of 
working, a colliery, and in the means for 
doing it; (2) more supervision under- 
ground by well-informed mining and me- 
chanical engineers; (3) the greater use of 
mechanical power instead of human and 
horse power, and more economical produc- 
tion of that power. “ In short,” says the 
author, “substitute brains and mechanical 
power for human labor.” It is the third 
class of economies that he especially deals 
with inthe paper under review, but lack 
of space forces us to neglect the practical 
details. It will be noticed, however, that 
what Mr. Atkinson says in a general way 
as to coal mining applies to other branches 
of mining as well. 


Mining Leases. 

CusTOMS vary widely in various parts of 
the world as to the arrangement entered 
into between lessees and owners of prec- 
ious metal mines. The general idea of the 
system originated in the “tribute work” 
of copper and tin mines in Cornwall, but, 
as applied to gold and silver mines, there 
are naturally many variations. Mr. Francis 
F. Freeland’s notes on the practice in the 
Rocky mountain region, communicated in 
a paper read before the American Insti- 
tute of Mining Engineers, and the speci- 
men examples he gives, will prove sug- 
gestive to mine owners and miners 
elsewhere. In the west there are many 
mines worked in patches by lessees, to 
say nothing of other cases where the 
whole mine is leased outright. In the 
former case the company has its own fore- 
man or inspector, and usually employs en- 
gineman, pumpman, and perhaps other 
workmen. Mr. Freeland cites cases in 
which the company advances a “ footage,” 
amounting to a third or a quarter of a fair 
contract price, to start a lessee having no 
capital and no ore in sight, enabling him 
to purchase supplies, etc. ; and other cases 
where, for the same purpose, the company 
takes an interest in its own lease, advanc- 
ing its share and getting it back, in addi- 
tion to the tribute rate, when the ore is 
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sold. Another help rendered by the com- 
pany is to do the permanent dead work, in 
order to insure good workmanship, though 
acertain amount of development work is 
required also of the lessees. The author 
States that it is the common custom to 
give leases for six months, on a strip of 
vein 150 ft. long and from level to level. 
The company sells the ore. 

Mr. Freeland considers the lease system 
especially suited to narrow veins of good 
grade, where careful placing of the shots 
is required to keep the ore clean and to 
save it all; and he rather grimly remarks— 
perhaps from experience—that it has ad- 
vantages in a district controlled by a 
strong labor organization. He says that, 
as the workmen are interested in the pro- 
duct, they require less watching, no un- 
necessary dead work is done, and the 
minimum amount of supplies is consumed , 
that, with careful inspection, many mines 
can be systematically opened in this way, 
with profit to the owners or small danger 
of heavy losses. 

There is much to be said for and against 
leasing. Some managers object to it be- 
cause they think that, as a rule, the mine 
is left in bad shape as to supports and gen- 
erally ragged. There is another consider- 
ation: Mr. Freeland assumes the case of 
companies having some working capital, 
but it also often happens that mines are 
leased simply because the owners are un- 
able to work them themselves, while 
lessees better provided are willing to take 
chances of finding ore. 

A form of contract is appended, to- 
gether with a scale of royalties on silver 
ore, showing percentage rates for various 
grades. The scale runs from 1o per cent. 
on ore containing less than 20 ounces up 
to 70 per cent. on ore containing over 250 
ounces. 


The Dry Process of Gold Crushing. 

IF our valued London exchange, the 
Mining Journal, paid more attention to 
metallurgical practice in the United States, 
instead of almost confining its observa- 
tions to the Transvaal and Australia, it 
would not have fallen into the error of as- 
suming (as it does in its issue of July 20) 
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that dry-crushing stamp batteries are a 
new thing. Such batteries have been in 
use for 30 years, and in great number and 
large capacity. True, they were used for 
silver ores, but, so far as the crushing is 
concerned, there is no difference. Before 
smelting took the lead, and while silver 
was a more profitable product, nearly half 
of the silver produced inthe United States 
was extracted in mills having dry-crushing 
batteries and using the chloridizing-roast- 
ing-amalgamation process. However, as 
to the dry-crushing of gold ores the /our- 
nal has much of interest to say. It calls 
attention to the fact that in many parts of 
the world—particularly in Central and 
South America, India, and lately in West 
Australia—the profitable working of [some] 
gold and other mines is simply prevented 
by lack of water for the batteries. It 
goes on to say that “the objections urged 
against dry-crushing are the production of 
excessive dust, and the difficulty of substi- 
tuting other methods of gold extraction 
for wet amalgamation by means of mer- 
cury over the plates. So far as the dust 
difficulty is concerned, it may be met by 
discarding the stamp battery altogether, 
and using machines with inclosed crushing 
gear, either in the form of revolving balls 
or rolls. But, apart from the mechanical 
difficulties which attach to these appliances, 
mining engineers have, as a body, a strong 
preference for the stamp battery as a 
means of fine crushing for ores, The dry 
crushing movement has certainly taken a 
strong step forward since it has been pro- 
posed to adapt the ordinary type of stamp 
battery to it. This is done by means of 
pnuematic tubes which convey the pulver- 
ized ore from the mortar boxes to cyanid 
vats, and which prevent the escape of the 
clouds of dust that have been the chief 
obstacle to the adoption of dry crushing 
in the past.” Now, in dry-crushing silver 
mills this trouble has been met by closing 
in the mortars and removing the crushed 
ore by screw conveyor or fan in boxes or 
pipes, connected with an elevator if neces- 
sary. 

As to the subsequent treatment of gold 
ores after crushing, the /ournal remarks 
upon the difficulty of amalgamation. In 
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the method referred to the ore goes at 
once to cyanid vats, and treatment over 
plates is of course inadmissible. The 
Journal well remarks that there are classes 
of ore which do not lend themselves to 
treatment of this kind ; italso dwells upon 
the advantages of amalgamation, either 
alone or as an intervening stage between 
the battery and the cyanid vats. It gives 
due weight to the difficulties of the final 
metallurgical methods, but says that the 
recent (?) successful application of the dry 
process marks a most useful advance. 
There are, of course, many other machines 
besides the stamp battery for dry crushing, 
—rolls, grinders, Chile mills, and a host of 
other pulverizers. It might also be ob- 
served that, though water for crushing 
may be dispensed with, a mill can not be 
run wholly without it, as there must be 
water for the boilers, cyanid vats, if any, 
and other minor purposes. 


Prospecting with the Diamond Drill. 

AMONG several topics touched on in 
“Notes on Mining,” a contribution to the 
School of Mines Quarterly, Mr. Richard A. 
Parker makes some practical remarks on 
the use of the diamond drill. Too much 
reliance, he thinks, must not be placed on 
its results in prospecting metal mines, but 
these must be supplemented by a close 
study of the form and nature of the known 
ore bodies of the district. In coal regions 
the warning has not the same force, for 
very obvious reasons. In the first case 
the lenses or deposits have dips and 
pitches, which, together with the line and 
angle at which the drilling is done, should 
be accurately plotted. To plot the drill 
hole accurately, it is not sufficient to take 
the direction of the hole near the surface ; 
the fact that the rods may change, and 
probably have changed, must be consid- 
ered. A great deal of money has been 
spent in proving that the results of dia- 
mond drilling are at times deceptive. Con- 
firmatory holes should always be drilled 
where there is the faintest possibility of 
being misled by the results of drilling as 
shown by the original cores. 

In sending down water to cool the bit 
and borts and wash the detritus from the 
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cutting edge and send it to the surface, a 
small hand pump is used, sending the 
water down through the hollow rods, core 
barrel, and core lifter. In dense rock 
there is no loss of water, but in broken 
Strata it may run off. Mr. Parker ex- 
plains the necessity of making the leaky 
seams watertight, which is done by send- 
ing down paper cartridges of bran, plaster 
of Paris, or hydraulic cemeft, which are 
broken by a rod let down for that purpose 
and the contents rammed into the crev- 
ices. After allowing this material to har- 
den or fill the crevices, drilling is re- 
sumed. 

Another useful hint brought out by the 
author is the necessity that the engineer 
in charge of an exploring party should be 
acquainted with the nature and peculiar- 
ities of the diamonds themselves. After 
describing these he adds that old stones, 
weighing a karat to a karat and a half, are 
worth far more than new ones of the same 
weight, because they have been tested, 
and also because the loss occasioned by 
the wear of sharp points or angles is ob- 
viated. Therefore, worn stones of suitable 
size are to be purchased in preference to 
new ones. 


Canadian Nickel Mines. 

‘ACCORDING to an article in the /ron 
Age, the mine at Sudbury, Ontario, pro- 
duced more nickel last year than in any 
previous year. Still, the quantity does not 
seem large, in view of the prospective de- 
mands for new utilizations, especially in 
alloys. The official figures stated that 112,- 
037 tons of ore were mined and 87,916 tons 
were smelted. The nickel contents of the 
matte produced amounted to 257014 tons, 
copper 2748 tons, and cobalt 31; tons. 
The value of the nickel was $612,734. 
There are five companies at work on seven 
locations. Since 1888, when operations 
began, the total production of nickel has 
been about 10,000 tons, and of copper 
about the same amount. It is stated that 
the Canadian mine owners have not made 
as large profits as they expected. This has 
been due to unsatisfactory prices for the 
product. In 1876 the price was $2.60 a 
lb.; but it fell considerably on the open- 
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ing of the mines in New Caledonia, and 
later the prospect of a heavy output from 
the Sudbury mines themselves still farther 
reduced it, so that in 1894 the average was 
8614 cents. The cost of production is 
heavy, the matte produced on the spot 
having to be shipped to the United States 
or Europe for the extraction of the nickel, 
copper, and cobalt contents. On the other 
hand, all the coke used in smelting comes 
from Pennsylvania. A royalty of 3 per 
cent. on the nickel and copper was imposed 
in 1891. The average tenor of the Sudbury 
ore is not as high as that of the New Cal- 
edonia ore, which runs 5 to 6 per cent. 
nickel. Expectations rose to a high pitch 
in 1890, when 4500 tons of matte were 
purchased at Sudbury by the United States 
navy department for making nickel steel for 
armor, etc., and a temporary boom set in, 
which resulted in disappointment,—the 
main reason being the small percentage of 
nickel (21g per cent.) used in that alloy. 
There are, however, other new metallurgi- 
cal uses, besides the old and steady de- 
mand for nickel in plating. 

The Canadian nickel region is a large 
one, extending from the western extremity 
of the north shore of Lake Huron to the 
boundary of the province of Quebec at 
Lake Abbitibbi,—a distance of over 300 
miles, with a width of 75 miles; and dur- 
ing the nickel excitement there was much 
speculation in nickel-bearing lands, or 
those supposed tobe such. The supply in 
the neighborhood of Sudbury is known to 
be immense. 


Definite Combination of Alloys. 

THE distinguished French engineer and 
metallurgist, M. H. Le Chatelier, recently 
read a paper on this subject before the 
Academie des Sciences in Paris, in which 
he said that, while definite alloy combina- 
tions are admitted by chemists, yet, be- 
sides brass and bronze, few particular 
cases are cited in the books. Further, 
the author holds that, of all the many 
combinations of metals experimented with, 
few are of interest from a scientific or 
practical point of view, because investiga- 
tors have mainly directed their attention 
to physical rather than chemical charac- 
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ters and because the physical properties 
have given rise to somewhat contradictory 
conclusions, 

The special alloys investigated and de- 
scribed by M. Le Chatelier are those of 
copper-tin (bronze), copper-zinc (brass), 
aluminum-copper, and chrome-zinc. His 
general conclusion as to definite combina- 
tions of metallic alloys is that they can be 
obtained by using an excess of the more 
attackable metal, and attacking the result- 
ing alloy by an appropriate reagent. The 
definite alloys are hard and easily broken, 
and possess none of the malleable proper- 
ties of the various metals of which they 
are built up. This appears to be the au- 
thor’s test of definiteness of composition ; 
in other words, the physical properties are 
referred to as a proof. In the examples 
given the observed and the theoretical 
percentages are stated. 


Gold-Mining Profits. 

Ir is of doubtful utility to attempt to 
compute average costs in precious-metal 
mining for all or even a considerable num- 
ber of mines, since the results vary more 
widely in individual cases than in any 
other industry, and it is impossible to ob- 
tain the data necessary for the calculation, 
so that only a few particular instances 
can be cited, while for all only genera! 
qualified statements can be offered, and 
even these must be accepted with reserva- 
tion. However, Mining Industry (Den- 
ver, July 25) editorially claims that gold 
mining in Colorado at the present time 
“pays a higher percentage of profit than 
any other productive enterprise in the 
world,” and that in one case the cost of 
producing gold “is not to exceed 5 cents 
for $1.” In another “a dollar costs 25 
cents,” and “in scores 50 per cent. or 
more of the product is net profit.” “From 
the declared dividends of the incorporated 
gold-mining companies we know that, if 
they were the only ones which made prof- 
its, over 12 per cent. of the total [Color- 
ado] gold product is profit, and, of the 
product of the incorporated companies 
only, over 31 per cent. is net profit.” It 
is stated that only twenty-one gold-mining 
companies in Colorado declared profits, 


hig 
, 


MINING AND METALLURGY. 


while there are about 300 gold mines in 
that State which yielded something, more 
orless. This looks like a pretty substan- 
tial showing, but the /ndustry fails to say 
anything about the failures and idle or 
abandoned gold mines. All the same, it 
is a most creditable showing as it stands, 
and it is gratifying to learn that Colorado 
is recovering from the depression in silver 
mining by its intensified interest in gold 
mining, 


Ward Gold District, Colorado. 


WarD district, Boulder county, Colo- 
rado, is by no means a new camp, and on 
that account perhaps attracts less atten- 
tion than some of its younger rivals. Gold 
Hill and Copper Rock, in its immediate 
neighborhood, and Cripple Creek and 
other gold-mining districts elsewhere in 
the Rocky mountains, have been the scene 
of much excitement and mining activity, 
while Ward has remained a quiet, though 
steady, producer. A correspondent of the 
Denver Mining Review describes the 
camp and its leading mines in the issue of 


that paper for June 7, with illustrations of 


some of the works. 
4 miles wide and contains four principal 
and parallel lodes. The ore is gold-bearing 
chalcopyrite and pyrite, and differs from 
the tellurid gold ores of near-by districts. 
Under present conditions this ore can be 
mined and treated much more cheaply 
than formerly, a tenor of $4 per ton being 
aidto pay. Still, the ore is not wholly free 
milling, but requires concentration after 
amalgamation. The principal mines on the 
Columbia vein are the Utica, Boston, 
Number 5, Columbia, Ni-Wot, Madeline, 
Teller, Sullivan, and DeWitt. The Ni- 
Wot, once a heavy producer, is still earn- 
ing $200 a day, while the Utica produces 
$500, Altogether these mines have yielded 
several million dollars. Another impor- 
tant group is in Spring gulch. The cor- 
respondent considers the Modoc as at 
present the most interesting mine of the 
district. It lies apart from the other 
principal veins, and has long been worked 
in good, but rather refractory, ore. Its 
mill contains the usual crushing plant, 
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amalgamating machines, and belt vanners, 
and a cyanid plant is about to be added to 
treat the concentrates, hitherto shipped to 
smelters. Other mines and mills of the 
district are mentioned favorably. 


The Chemist and the Blast Furnace. 


“ THE word chemist,” writes Prof. Wm. 
B. Phillips in the Engineertng and Min- 
ing Journal, “is employed in its widest 
signification [that is, in connection with 
furnace work], for the educated chemist is 
something more than a mere analyst... . 
If iron brokers can afford to build and 
equip a chemical and testing laboratory 
and engage a competent man to take 
charge of it [as has lately been done], how 
much more does it behoove the maker of 
the iron to see to it that the product, as it 
leaves his furnace, shall be as nearly per- 
fect as it is possible to make it?” Besides 
the need for chemical study of iron in- 
tended for steel making, Professor Phil- 
lips points out that there is now a ten- 
dency to demand that certain grades of 
non-bessemer iron shall have a definite 
composition, variable within certain limits, 
it is true, but conforming to certain speci- 
fications. “In the grading of ordinary 
foundry, mill, and forge iron the need for 
the chemist is so patent that it is needless 
to discuss it. With uniform stock there 
is uniform iron, with varying stock vary- 
ing iron.” These variations are often 
quite beyond the skill of the ordinary 
grader, and Professor Phillips with reason 
asserts that the solution of the whole mat- 
ter lies with the chemist. “If need be, 
let him have the furnace for his laboratory 
and the foundryman aschief assistant, and 
let them work it out. In nine cases out 
of ten these two can arrive at the cause of 
the trouble, and find a remedy for it.” 


THE Engineering and Mining Journal 
says that a bill now before the Canadian 
Parliament providing for the payment of 
a bonus on ores smelted, will probably 
pass. It appropriates a sum not exceeding 
$30,000 per annum, for 5 years to be paid 
for all ore smelted, at a maximum of soc. 
per ton, smelters blown previous to July 
1, 1896, only to participate. 
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THE TECHNICAL INDEX—1895. 


Current Leading Articles on Mining and Metallurgy in the American, English and British Colonial Technica. 
JSournals—See Introductory. 


Metallurgy. 


*8. The Revolution in  Steel-Making. 
William Metcalf (Importance of the open hearth 
process). Eng Mag—Sept. 3000 w. 

25. Tin Plate Production in this Country 
(Statistics, quarterly list of tin plate works in 
United States and list of brands of tin and terne 
plates made in United States), Met Work-July 
6. 2000 w. 

27.—$1.25. Report on the Loss of Gold in 
the reduction of Auriferous Veinstone in Victoria. 
Ill. Henry Rosales (With recommendations as 
to improvement, especially dressing of slimes). 
65 pgs. 13" X 8". 

30. The Micro-Metallography of Iron, 
Thomas Andrews (Three systems of crystalliza- 
tion. Temperature. Measurement of crystals). 
Eng & Min Jour-July 6. 1300 w. 

70. Sulphate of Ammonia Production at Blast 
Furnaces (Record of economies at Scotch fur- 
naces), Am Mfr & Ir Wid-July 5. 700 w. 

97» Molten Metal by Railway (Steel ladles 
transported five miles), Sci Am Sup-July 13. 
800 w. 

110. Annual Mint Account (Operations of 
San Francisco Mint, 1894-5). From San Fran- 
cisco Chroniele. Min & Sci Pr-July 6. r1100w. 

141. The Concentration of Auriferous Sul- 
phides in California, Ill. W. H. Storms (Tail- 
ing and slimes concentrated by vanners, sizers 
and canvas tables), Eng & Min Jour-July 13. 
Serial. 1st part. 2800 w. 

143. The Ropp Straight-Line Furnace. 
(Long reverberatory; mechanical rabbling). 
Eng & Min Jour-July 13. goo w. 

’ 166, Blast Furnaces July 1, 1895 (Statistics 
in detail. Editorial comment), Am Mfr & Ir 
Wld-July 12, 600 w. 


*224. Reduction of Alumina, etc., by Hydro- 
gen (Apparatus ; method), Chem Tr Jour-July 
6. 300w. 

*255. Pyrometers for Measuring High Tem- 
peratures. Ed. Deny (Abstract. Describes 
types; mode of using). Col Guard-July 5. 
2000 w. 

274. Production of Pig Iron in the United 
States in the First Half of the Year 1895; with 
Editorial (Detailed statistics), Bul Ir & St 
Asso-July 20, 1000 w. 

*324. The Electrolytic Deposition and Re- 
duction of Copper (Some practical experiences 
on a commercial scale. Summary of papers by 
E. Jensch and E. Cohen). Elec Rev, Lond. 
July 12. 1400 w. 

365. CharcoalIron. R. W. Raymond (Out- 
look). Eng & Min Jour-July 20, 500 w. 

412, The Open Hearth Plant and Plate Mill 
of the Illinois Steel Company. IIl. (Details ; 
construction). Ir Age-July 25. 2400 w. 

413. The Increasing Production of Pig Iron 


We supply copies of these articles. 


(Encouraging outlook). Ir Age-July 25. 600 w’ 

*414. Cyanide at Pambula (Working method), 
Aus Min Stand-June 15. 750 w. 

*415. Barrier Sulphides (The Banfield Pro- 
cess). Aus Min Stand-June 15. 700 w. 

433. Pig Iron Production This Year (An- 
alysis of half-year’s returns) Am Mfr & Ir 
Wld-July 26. 600 w. 

436. Iron Making in Virginia, 
ing (Cost of producing pig iron), 
July 26. 1500 w. 

*472. The Broken Hill Problem (Sulphides 
and their treatment), Min Jour-July 20, 
6500 w. 

525. 
mission (Testimony, Mercur case). 
Pr-July 27. 1200 w. 

609. The Outlook for Charcoal Iron (Edito- 
rial. Competition with coke iron), Ir Tr Rev- 
Aug. I. goow. 

614. Before Bessemer—and After (Editorial. 
Recent process). Ir & Coal Tr Rev-July 26, 
850 w. 

*634. Application of Blast Furnace Gases to 
Gas Engines (Draws attention toa more eco- 
nomical and efficient method of using the ther- 
mal energy of these gases than has hitherto been 
employed). Col Guard-July 26. 800 w. 

*639. Critical Notes on the ‘‘ Sulman” Pro- 
cesses of Gold Extraction. W. Bettel (Mr. Sul- 
man uses a cyanogen-yielding substance in pres 
ence of potassic or sodic cyanide to effect solu- 
tion of gold and silver, instead of atmospheric 
oxygen, claiming that solution of precious metal: 
by haloid compounds of cyanogen in presence oi 
a solution of cyanide is infinitely superior to the 
MacArthur-Forrest process). Aus Min Stand- 
July 6, 2700 w. 

642. The Basic Bessemer Process. F. E. 
Thompson (Alleged proof that there is nothing 
inherent in the basic Bessemer process to preven 
the making regularly of good steel of soft qua! 
ity for structural and other purposes). Ir Age 
Aug. 8. 2500 w. 

+658. On the Study of Slags from Lead Fur 
naces with the Object of Producing Liquation o: 
Crust Effects. Joseph Struthers (An importan' 
research with extensive bibliography of the sub 
ject). Sch of Mines Quar-July. 2000 w. 

662.—$1.50. Notes on Manufacture an’ 
Properties of Malleable Cast-Iron, H. R, Stan- 
ford (Written for the purpose of arousing inter- 
est and evoking discussion on this important in- 
dustry. Gives personal experiences and test 
with tabulated results). Tr Am Soc Civ Eng- 
July. 5800 w. 


H. S. Flem 
Mfrs’ Rec- 


The MacArthur-Forrest Patent Com- 
Min & Sci 


Mining. 


g. *Ontario Drain Tunnel and Electric Plant 
C. R. McKay. (A work of interest to electrica! 
and mining men). Eng Mag-Sept. 3000 w. 


See introductory. 
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29. The New Comstock Enterprise. Dan De 
Quille (Cor.—Description of Brunswick Code. 
Its re-working) Eng & Min Jour-July 6. 
1600 w. 

102. Iron Prospects in Southwest Virginia 
(Corr. Description ; favorable outlook ; freight 
statistics). Ir Age-July 11, 1800 w. 

109. The West Side Lode. Ill. (Prospects 
west of main Comstock lode), Min & Sci Pr- 
July 6. 1600 w. 

*t11. Iron Ore Mines of Elba (History ; ge- 
ology ; method of working). Kuhlow’s-July 3. 
6900 w. 

*112. Mining Explosives (Experiments with 
safety explosives). Kuhlow’s-July 3. 600 w. 

*120. Rock Drills. What Constitutes an 
Efficient and Durable Drill (Requirements ; use 
and care of power drills) Col Eng-July. 
3600 w. 

*r21. Electrical Mining Machinery. 
(Hauling, pumping, and drilling plant, Mt. 
Lookout Colliery), Col Eng-July, 1000 w. 

*122, A Mine Fire Extinguished. Ill. Baird 
Halberstadt (Bulkheads and partial flooding), 
Col Eng-July. 1500 w. 

*123. Ventilation of Mines (Mathematical 
discussion. J. T. Beard’s book). Col Eng-July. 
600 w. 

*124. Mining Explosives (Effect on gas and 
dust in collieries ; combustion products). Edito- 
rial, Col Eng-July. 800 w. 

*125, The Examination of Candidates for 
Certificates as Mine Foreman (Answers). Col 
Eng-July. Serial. 1st part. 1600 w. 

*126. Electric Coal-Cutting at Glencleland 
Colliery (Extracts from paper by George Mitch- 
ell before the Mining Institute of Scotland. Cut- 
ters; working results), Col Eng-July. 1200 w. 

142. The New Mining Law of Idaho (Full 
text), Eng & Min Jour-July 13. 1800 w. 

164. Mine Locomotives with Secondary Bat- 
teries. F. Combessedes (From Bulletin de la 
Société de |’Industrie Minerale. Details; working 
costs), Am Mfr & Ir Wid-July 12. goow. 

213. The Great Newhouse Tunnel. Ill. (To 
tap Gilpin County mines ; present condition). 
Min Rev-July 12. 1100 w. 

*218. Some Electric Mining Plant. Ill. (Col- 
liery power plant ; hauling and hoisting engines; 
3-throw pump). Eng, Lond-July 5. goo w. 

*230. The African Golconda (History's dis- 
covery). Fairplay-July 5. Serial. Ist part. 
1800 w. 

*244. Some Australian Minerals (Antimony, 
bismuth, platinum, chrome, manganese, plum- 
bago). Ir & Coal Tr Rev-July 5. 600 w. 

*246. Rio Tinto Mining Company (Commer- 
cial outlook ; iron and copper products). Edito- 
rial. Ir & Steel Tr Jour-June 29. 500 w. 

*251. The Monmouthshire Coalfield. M. E. 
(General description ; methods of working). Col 
Guard-July 5. Serial. Ist part. 1500 W. 

*252, Pumps and Pumping Machinery for 
Collieries and Mines. Ill. Philip R. Bjérling 
(Formule for duty ; describes lift pumps). Col 
Guard-July 5. Serial. 1st part. 2300 w. 


We supply copies of these articles. 
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*256. The Breithaupt Mining Theodolite. 
Ill. (Trans. from La Revue Technique. De- 
tails). Col Guard-July 5. 1800 w. 


t297. The SukKur Petrololeum Borings 
(Failure ; geological prospecting). Ind & East 
Eng-June 15. 500 w. 

346. Coal Deposits of Kachemak Bay, 
Alaska (Important discovery). Min & Sci Pr- 
July 13. goo w. 

*350. These Golden Nineties. D. H. 
Wheeler (Unexampled increase in the output of 
gold). Chau-Aug. 2400 w. 

*361. Rent and Royalties in Leases of 
Mines (Legal questions; English law). Col 
Guard-July 12. 3200 w. 

364. The Coal Fields of West Virginia. Ill. 
Jed Hotchkiss (Geological). Am Mfr & Ir Wld- 
July tg. Serial. Ist part. 3000 w. 

366. The Dipping Needle and the Miner’s 
Compass. Ill. William Allen Smith (Use in iron 
mining). Eng & Min Jour-July 20. 3500 w. 

402. Mine Managers and Workmen (Edito- 
rial. Qualifications contrasted). Min Ind & 
Tr-July 18. 1000 w. 

403. Two Great Mining Properties. Ill. 
(Hope and Katie Mines, Mont.) West Min 
Wld-July 20. goo w. 

419. Debris Commission’s Report (Extracts). 
Min & Sci Pr-July 20. 700 w. 

420. The Trail Creek Couniry. Clarence 
King (Important new gold and silver field), 
Min & Sci Pr-July 20, 1400 w. 

421. The Sultepec Mining District. C. (Sil- 
ver ; lead). Cor Min & Sci Pr—July 20. 1000 w. 

445. Zinc and Lead Mining in Missouri and 
Kansas in 1895. J. R. Holibaugh (Brief re- 
view). Eng & Min Jour-July 27. 600 w. 

*469. The Russian Oil-Industry (Statistics). 
Irm-July 20. 400 w. 

*471. The Present and the Future of Cool- 
gardie (Favorable account). Min Jour—July 20, 
2600 w. 

*473. The Output of the South African Re- 
public in 1894 (Review report of the Minister of 
Mines). Min Jour-July 20. 1200 w. 

*482. The Right to Work Mines to the In- 
jury of the Surface (Litigation in England), 
Col Guard-July tg. 2500 w. 

*484. The Timsbury Colliery Explosion (Gas 
ignited by shot). Col Guard-July 19. 4300 w. 

*485. A Pass-Bye ina North Wales Mining 
Shaft. Ill. W. H. Wilson (Two cages in one 
compartment). Col Guard-July 19. 800 w. 

*486. The Prevention of Colliery Explosions 
in Austria. Robert Lamprecht (Precautions in 
blasting and lighting). Col Guard-July 19. 
1200 w. 

*490. Improvements in Water-Spraying Ap- 
paratus for Coal Mines. Ill. (Abstract of paper 
by W. Saint, Manchester Geol. Soc). Ind & Ir- 
July 19. 600 w. 

499. The Mesaba Range (Commercial char- 
acter of ores; sampling ; mining costs). Ir Age- 
Aug. 1. Serial. rst part. 3800 w. 

510. Production of Iron Ore in the United 


See introductory. 
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States in 1894 (Advance statistics of the United 
States Geological Survey). Bul Ir & St Asso- 
Aug. I, 1500 w. 


524. Metalliferous Deposits in Fissures. 
Melville Atwood (Theory of vein formation). 
Min & Sci Pr-July 27. 2800 w. 

529. The Possible Revival of Virginia City, 
Nevada. L. P. G. (Geological outlook.) III. 
Sci Am Sup-Aug 3. 1400 w. 

*5s50. The Proximate Analysis of Coal. S. 
W. Parr (Apparatus and method for simple 
tests), Am Eng & R R Jour-Aug. 1000 w. 


*s61. Ellangowan Colliery. Ill. George B. 
Hadesty (Seams worked; system; surface 
plant). Col Eng-Aug. 3800 w. 


*562. The Luke Fidler Mine Fire. Ill. 
Baird Halberstadt (Slushing with culm and wa- 
ter; tunnel and shaft dams). Col Eng-Aug. 
2800 w. 

*564. Modes of Working Coal. J B. Han- 
ford (Paper read at Meetingof Mining Inst. of 
W. Cent. Penna), Col Eng-Aug. 500 w. 


*565. A Lecture on Mining. W. N. Atkin- 
son (Accidents ; training of mining engineers). 
Col Eng-Aug. 2000 w. 

*566. A Novel Steel Tipple. Ill. (Con- 
venient arrangement; Forest Hill Mine, Penna). 
Col Eng-Aug. 600 w. 

579. Transvaal Gold Mines in 1895 (Statis- 
tics ; increased production). Eng & Min Jour- 
Aug. 3. 1000w. 

580. The Fourmile Placer Fields of Colo- 
rado and Wyoming. Ill. E. P. Snow (Geologi- 
cal; technical), Eng & Min Jour-Aug. 3. 
2000 w. 

581. An Experiment in Codperative Mining. 
D. W. Brunton (Lease System at Aspen), Eng 
& Min Jour-Aug. 3. 1200 w. 

+583. The Geological Survey of New South 
Wales (Abstract of colonial report). Ind 
Engng-July 6. 1300 w. 

+585. Gold Mines in Victoria. H. (Ab- 
stract of colonial report). Ind Engng-July 6. 
1000 w. 

587. Electricity in Coal Mining. Ill. (Plant 
at Mount Lookout Colliery), Tradesman-Aug. 
I. 1800 w. 

603. I. The Outlook for Canadian Phosphates. 
Editorial. II. Phosphate’s Future. Robert C. 
Adams. III. Phosphoric Acid in Agriculture. 
Frank T. Schutt (Problem of marketing low 
grade rock). Can Min Rev-July. 10500 w, 


604. The Use of Electrical Apparatus in 
Mining. W. F. Dean (Power transmission ; 
hoists; pumps; haulage; drills), Can Min 
Rev-July. 3000 w. 

605. Canadian Phosphate and Fertilizers. 
J. Burley Smith (Home manufacture and home 
market). Can Min Rev-July. 5000 w. 

610. Gold Mining in Georgia. F. W. H. 
(Reprint from Southern Cultivator; early his- 
tory), Min Rev-Aug 2. 1300 w. 

*612. Mining in Spain. From report of 
C. S. Smith (Iron and coal), Ir & Coal Tr 
Rev-July 26, 1400 w. 
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*613. Some Observations on the Western 
Part of the South Wales Coalfield. Thomas 
Arnold (Abstract of paper presented to the 
South Wales Inst. of Min. Eng. Geological). 
Ir & Coal Tr Rev—July 26. 2500 w. 

*633. Firedamp and Coaldust in Austrian 
Mines. From report of R. Lamprecht. 
(Means adopted for the prevention of ex- 
plosions in Austro-Hungarian mines). Col 
Guard-July 26. 800 w. 

636. Alabama Gold Discoveries. H. 5S. 
Fleming (Investigation by expert), Mfrs Rec- 
Aug 2. 400w. 

*640. Victorian Gold Mining. Thomas 
Cornish (A description of the Dunolly gold 
field, one of the most important in Australia), 
Min Jour-July 27. 1500 w. 

$656. System of ‘‘Long Wall” Used in 
Northern Illinois Coal Mines. Ill. G. 5S. 
Rice (Description and discussion). Sch of 
Mines Quar—July. 3000 w. 


Miscellany. 


*245. The Exports of Iron and Steel from 
the United States. Editorial (Increase ; compe- 
tition), Ir & Coal Tr Rev-July 5. 1000 w. 

*254. Occurrence and Mode of Working 
Petroleum in Lower Alsace. L. Van Werveke 
(Abstract of paper read before Fed. Inst. of Min. 
Eng. Geological and technical), Col Guard- 
July 5. 2700 w. 

347. Fluming Ore in Alaska. N.S. Trow- 
bridge (Economy of transport; mine and 
mill). Min & Sci Pr-July 13. 700 w. 

362. Pig Iron Production and Business, 
(Editorial. Statistics; prices) Age of St- 
July 20, 1000 w. 

443. The Montana Mining Law. (With 
comments by R. W. Raymond). Eng & Min 
Jour-July 27. 4800 w. 

453. Platinum in Alaska (Reported dis- 
covery). Bos Jour Com-july 27. 400 w. 

*470. The Economic Importance of the 
Murchison Range. The Gold in the Con- 
glomerate (Geologic). Min Jour-July 20. 
4400 w. 

*487. Coal and Iron in Spain (Statistical) 
Col Guard-July 19. 1800 w. 

*563. The Proposed Amendment to the 
British Mining Law (New sections criticised) 
Col Eng-Aug. 2500 w. 

*635. The Coalfields of the United States 
(Descriptive and statistical), Col Guard-July 26. 
1600 w. 

*638. The Superficial Alteration of Ore De- 
posits. R.A. F. Penrose, Jr. (Treats of both 
mechanical and chemical courses of superficial 
alteration which extend to a depth of hundreds 
of feet), Aus Min Stand-June 22. 2600 w. 

*641. Slate Quarrying. Editorial (Busi- 
ness opportunities in New South Wales). Min 
Jour-July 27. 1300w. 

+653. Segregation in Ores and Mattes. 
David H. Browne (Theory of origin of Sudbury 
nickel-ore deposits, with appended note by J. F. 
Kemp). Sch of Mines Quar-July. 3000 w. 


We supply copies of these articles, See introductory. 
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Water-Supply for Tall Buildings. 

THE department of public works of the 
city of New York has very properly de- 
clined to supply to the tall buildings now 
erected and in process of erection water 
under pressure sufficient to carry it to the 
upper stories. Ifthe upper stories are to 
be supplied, the owners of such buildings 
will be required to pump it up there for 
themselves. The city will supply the water, 
but not the pressure. In explanation of 
this position, Gen. Collis, deputy commis- 
sioner of public works, made in the New 
York Sux of July 15 a statement, of which 
the following is an abstract : 

“The problem which confronts us is one 
of distribution, not of supply; and even 
this, though serious, isin no way alarming. 
The present average daily consumption is 
a little less than 200,000,000 gallons; yet 
the supply on hand in the several storage 
and other reservoirs is 18,000,000,000 of 
gallons. In other words, we have 9o days’ 
supply on hand. 

“The increase in daily consumption 
during the past § years has been 25,000,- 
000, so that in 1900 we will be using 250,- 
000,000 a day, by which time the dams at 
Carmel and Amawalk will be completed, 
giving usa volume of 17,000,000,000 ad- 
ditional gallons, making atotal of 35,000,- 
090,000. Five years later atthe furthest, 
the great dam at Cornell will be finished, 
increasing the supply by 25,000,000,000, 
making a grand total of 60,000,000,000 
gallons of pure water, well protected 
against contamination, to furnish ademand 
of, at the utmost, 400,000,000 a day. And 
back of all this are the waters of Lakes 
George and Champlain, and the vast acres 
of Adirondack lakes. Perhaps this is 
going far enough into the future, and yet 
Lake Erie is left to us,—one of those great 
fresh-water seas which God created for 
some wiser purpose than navigation. 
After that the deluge.” 

Gen. Collis admits, however, that the 
system of distribution is unsatisfactory, 


but claims that it is receiving the atten- 
tion it deserves. As tothe pressure clam- 
ored for, by some,—a pressure that would 
force water to the fifteenth or twentieth 
story,—he thinks that owners of lower 
buildings who put in their plumbing be- 
fore tall buildings were erected have some 
rights which are entitled to consideration. 

“ The pressure necessary to force water 
to the top ofthe tall buildings now being 
erected would play havoc with the plumb- 
ing of the buildings down town which were 
erected a quarter of a century ago, for 
water will refuse to climb until it has ex- 
hausted every other effort to escape. 

“Surely the people who are thus in 
jeopardy are entitled to some considera- 
tion. The plumbing referred to was gaged, 
when new, to resist a pressure of 40 Ibs. to 
the square inch. The present down-town 
pressure is 15 lbs. in day-time and 25 lbs. 
at night. Increase it 1oor 15 lbs., which 
might carry it to an elevation of 75 ft. at 
Wall street, and something would have to 
give way. Ifan announcement was made 
to-day that the pressure would be increased 
to 40, or even 35 lbs., on the Ist of January 
next, all the plumbers in New York 
could not get the hotels, office-buildings, 
apartment-houses, and tenement-houses, 
and the homes of small consumers in con- 
dition to meet the change. It would be a 
great season for plumbers, but how the 
landlords would howl!”’ 

“Those who have erected buildings on 
the outskirts of the city, where, as yet, no 
water mains have been laid, and then, in 
the vé/e of ill-used taxpayers, demand that 
water-mains shall be laid immediately to 
meeta want which they have anticipated 
perhaps by several years .... have only 
themselves to blame. They are at liberty 
to procure water from the nearest source,” 
but Gen. Collis warns the public that the 
time is approaching when restrictions will 
be enforced as to the time in the day that 
pumpingcan be allowed, in order to prevent 
interference with supply in denser portions 
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of thecity. It is asserted that 25 per cent. 
of the water-distribution of the city goes to 
waste, which seems to us an underesti- 
mate. It is also asserted that the law re- 
quiring meters to be located in every 
building except those used exclusively for 
dwellings is evaded. 

A valuable suggestion relating to fire- 
protection for tall buildings is of general 
application. “The problem of fire protec- 
tion for the vertical growth of the city in 
high buildings which are looming up at 
different points and frequently in isolated 
localities is a separate question. They 
must not expect tobe provided for, so far 
as pressure is concerned. <A_ separate 
circulation for high pressure for their 
special protection would be so costly asto 
be prohibitive; therefore the reasonable 
way to dispose of this matter belongs to 
the owners themselves, and to the water- 
lifting and throwing apparatus of the fire 
department,—vzz., portable water towers 
and steam fire engines. So long as the 


city pipes are sufficient to supply these 
engines with reasonable pressure—say 20 


to 30 lbs, to the square inch—protection 
for these high buildings is provided for, 
and the city does its part. The owners of 
such buildings might now speedily protect 
themselves by having pipes placed on the 
outside of their buildings, to which the fire- 
engine hose could be attached. These 
would answer the purpose of a high port- 
able tower for each building and its neigh- 
borhood, the pipes remaining empty save 
in the case of fire. Provided with this sim- 
ple fire stand pipe on each high building, 
the pumping power located within, or in 
a neighboring building if the burning 
building was not available, could be so 
connected as to supplement the fire de- 
partment apparatus. Thus the city’s re- 
’ sponsibility would lie in furnishing the 
requisite quantity of water, instead of the 
excess of pressure, and in so equalizing the 
distribution that at any and all times sud- 
den demands would be met.” 

A danger which, it is to be hoped, is re- 
mote, but which might be at some time 
calamitous, is incurred by all “salt-water 
cities,’—New York especially. 

“Here are two million of souls absolutely 
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dependent upon a base of supply nearly 40 
miles distant from the field of consump- 
tion, the line of communication being an 
aqueduct, sufficiently well guarded perhaps 
in time of peace, but, in case of war or in- 
surrection, more tempting to an enemy 
than a poorly-defended harbor. Lake 
cities and those built upon the banks of 
inland rivers are in no such jeopardy, but 
the protection of the water-supply of all 
sea-coast cities is, in my opinion, as grave 
a question for the consideration of the 
national government as the construction 
of harbor defenses or navies.” 


Scientific Filtration. 

THE purification of sewage has pro- 
gressed so rapidly of late and on such dis- 
tinctly scientific lines as to justify the 
above title of an editorial in 7he Engzneer 
(July 12). This editorial deals with a re- 
port recently made by Mr. Dibdin, chemist 
of the London county council, upon elab- 
orate and carefully-conducted experiments 
instituted for the purpose of ascertaining 
the best methods of filtering the sewage 
effluent at the northern outfall precipita- 
tion works. Two series of experiments 
were carried out. The significance and 
importance of the results will be apparent 
from the following quotation. 

“Inthe first series of experiments the 
filters were built of wood, and were four 
in number, each equal in area to the two- 
hundredth part of anacre. The operations 
commenced as far back as June, 1892, and 
by the month of August in that year it was 
found that the degree of purification ef- 
fected by coke breeze exceeded that ob- 
tained with any other material, the com- 
parison being made with burnt ballast, 
sand, pea ballast, and a proprietary article 
combined with sand. The reduction in 
the amount of oxidizable organic matter 
in solution was 62.2 per cent. in the case of 
the coke breeze, the nearest approach to 
this result being that afforded by the use 
of the proprietary article in combination 
with sand, the reduction in that case being 
61.6 per cent. Burnt ballast went no 
further than 43.3 per cent., and was the 
lowest on the list. The proprietary filter 
is said to have excelled the coke breeze so 
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far as concerned the degree of improve- 
ment effected in the appearance of the fil- 
trate, but, while the actual purification fell 
a little short, the cost was such as to be 
prohibitory. The conditions of success 
among the various filters were found to 
consist in porosity, and the consequent 
power of re-absorbing atmospheric oxygen. 
For foul waters sand proved too fine, and 
burnt ballast too coarse. Numerous gela- 
tine plate cultivations were made, and it 
was discovered that the greater or less 
number of micro organisms present af- 
forded no indication of the degree of puri- 
fication effected. Asa rule, the microbes 
were more numerous in the filtrates than 
in the tank effluent before filtration. 
Whether the microbes were few or many, 
the object aimed at was the attainment of 
the highest degree of speed consistent with 
such purification as would remove all ob- 
jection in respect to odor and liability to 
putrefaction. 

“So much being learned, a second series 
of experiments was entered upon, in which 
each filter covered exactly 1 acre of land. 
The first result was to clog the coke breeze 


filter with sludge, and to render it putrid 


throughout in less than 3 months. It was 
thus shown that rest and aeration were 
vital. A more cautious and gradual mode 
of proceeding, in which the filter was 
merely filled and emptied twice daily, se- 
cured the necessary biological conditions, 
and produced satisfactory results. About 
500,000 gallons of effluent passed through 
the filter daily, and the purification ranged 
between 70 and 80 percent. After a full 
month’s working the purification reached 
83 per cent., and fish placed in the filtrate 
were kept alive for many weeks. The daily 
quantity of effluent was afterwards in- 
creased to over 600,000 gallons, the analy- 
tical results being still highly satisfactory. 
At last the filter was made to pass an 
average of 1,000,000 gallons per day, in- 
cluding all times of rest, and for 8 weeks 
the filtrates were clean and sweet, the puri- 
fication effected being 78 percent. ‘ Nitri- 
fication proceeded satisfactorily,’ says the 
report, ‘and the filter was apparently ca- 
pable of continuing for an indefinite time.’ 
Great importance naturally attaches to the 
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fact that the filter worked efficiently dur- 
ing the extraordinary frost which occurred 
in the early part of the present year. The 
experiments, taken as a whole, are consid- 
ered to show that sewage, especially if 
previously clarified by precipitation, ‘may 
be purified to any desired degree.’ The 
actual amount of purification depends on 
the length of time during which the efflu- 
ent is allowed to remain in contact with 
the filter, and the length of time allowed 
for aeration. If a reduction of 75 per cent. 
in the oxidizable organic matters in solu- 
tion is considered sufficient, the quantity 
that can be treated daily on 1 acre of coke 
breeze is 1,000,000 gallons.” 


Glasgow Hydraulic Power Supply. 

NOTWITHSTANDING the intense opposi- 
tion which increase of municipal control 
of the supply of public necessities has 
met, it appears that a gradual extension of 
such control is in progress. One of the 
latest examples is the supply of hydraulic 
power in Glasgow for the elevators and 
presses of that city, which is interesting 
from both engineering and economic 
points of view. In this enterprise Glas- 
gow has followed the lead of Hull and 
London. Zhe Engineer (July 19), in a 
general description of the Glasgow plant, 
says that “ works were laid down in Hull 
in 1874, and in 1882, 1883, and 1884 
works were established in London, where 
they have proved to be of great public 
utility. In London there are 75 miles of 
mains, with a pressure of 750 lbs. on the 
square inch. The number of machines 
working from these mains is twenty-three 
hundred, bringing in a revenue of £50,000, 
In these circumstances it was not to be 
expected that the ‘second city’ of the 
empire would long remain without the 
immense facilities which hydraulic power 
—for special purposes undoubtedly su- 
preme—confers upon large commercial 
and industrial communities. 

“Originally a private company inti- 
mated its intention of supplying the needs 
of the city of Glasgow, represented mainly 
by some six hundred hoists and hydraulic 
presses scattered over the city’s area, but 
they relinquished the project when the 
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water commissioners of the corporation 
made it known that they themselves had 
resolved to enter upon the undertaking. 
This ended the matter so far as private 
enterprise was concerned, as it was clearly 
realized that none but a very strong com- 
mercial company could have carried out 
the scheme to a satisfactory issue. Inde- 
pendently of the main items of cost—the 
site, the buildings, the machinery pipes, 
and work—there was the question of way- 
leave for pipes through the streets. The 
city’s authorities have always strictly cor- 
served their rights and privileges in this 
connection, and would not lightly have 
given any company permission to open up 
the 10 miles of thoroughfare through 
which the pipes extended.” 

In the design of this plant provision has 
been made for a large increase in the use 
of water pressure over present needs, and 
the present instalment is only sufficient 
for half the full capacity. The water is fur- 
nished at a pressure of 1120 lbs. per square 
inch, to supply which, in the present stage 
of development, four large Lancashire 
boilers with economizers, and three sets of 
pumping-engines, are used, each of the lat- 
ter pumping 230 gals. of water per minute 
against the accumulator pressure named. 
Steam pressure of 120 lbs. is supplied to 
the engines. The water is pumped into a 
huge iron tank,—capacity, 200,000 gals, 
The latter is made of 3/-in. and 5¢-in, 
plates of the best quality, which were 
subjected to the severest tests before use. 

“The accumulators, two in number, have 
rams 18 in. in diameter, with a 23-ft. 
stroke. The cylinders are cast in one 
length, and the rams are also each of one 
piece of cast metal turned. The engines 
work independently, each one delivering 
into one of the four 7-in. main pipes. 
While the pressure on these is supplied 
from the accumulators, they have been so 
arranged that, should necessity arise, the 
pressure on the delivery mains can be sup- 
lied from one accumulator. The four 
main pipes have been laid throughout the 
district of supply in such a way that they 
form two separate circuits,—one circuit to 
the north of Argyle street—the grand 
artery running east and west in Glasgow 
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—and the other to the south. At certain 
points there are cross connecting pipes 
with valves, which will enable the system 
to be worked as one or two separate cir- 
cuits. There is a further provision against 
stoppage of the whole hydraulic supply 
through fault at any particular place. 
Connected with the 7-in. delivery mains, 
there are in the chief streets 6-in. and 5-in. 
pipes. All of these are provided with 


valves, enabling any street to be cut off 
from the general circuit, should this be 
necessary.” 


Huge Water Supply for London. 

THE Sanitary Record (Aug. 2), gives 
a general popular description of the new 
scheme of water supply for London. There 
is now felt the imperative necessity for an 
increased supply, and it is asserted that the 
water at present supplied is too impure to 
be fit for domestic consumption. Alto- 
gether, the people of London are sadly in- 
commoded both by insufficient supply and 
the character of the water they are com- 
pelled to use. 

The recent Royal Commission on the 
water supply came to the conclusion that 
the supply of water required for the me- 
tropolis was likely to increase from 171,- 
000,000 gallons to 415,250,000 gallons daily 
in 1931, thus more than doubling the quan- 
tity at present provided. During the course 
of that investigation the water companies 
submitted that an additional supply of 
300,000,000 gallons could be obtained from 
the river Thames, this supposition being 
based upon the assumption that the latter 
could be treated in a manner similar tothe 
Lea—that is, that nearly all the water 
could, without harm be abstracted from it, 
Further investigations which have been 
carried out since the date of the Royal 
Commission have, however, proved that 
this quantity, having regard to the genera! 
welfare of the metropolis, cannot with 
safety be taken from the river. They have 
also demonstrated that the purity antici- 
pated by the Royal Commission can hardly 
be expected to continue in the future with 
the present increasing population of over 
1,000,000 persons in the Thames Valley, as 
the investigations have shown that the ex- 
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isting filter beds are unable to cope with 
the discolored flood water which comes 
down the Thames, and which is always 
charged with large amounts of bacterial 
life. 

The urgency of the matter is illustrated 
by the fact that the gathering grounds are 
gradually being appropriated by other 
towns, as for instance Manchester at 
Thirlmere, Liverpool at Lake Vyrnwy, 
Birmingham in Wales, and other towns 
elsewhere. But where is London to seek 


for an ample supply? The engineer to the 
County Council, Mr. A. R. Binnie, has 
been making inquiries outside the metrop- 
olis as to supplementary sources of supply, 
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and the result is the preparation of the 
most gigantic water supply scheme yet 
elaborated. 

This enormous scheme, the carrying out 
of which would involve a capital expendi- 
ture of £38,000,000, is based upon the 
utilization and conveyance to the metrop- 
olis of water from South Wales. There 
are five main sources of supply—the valley 
of the Usk, Yrfon, the Edw, the river 
Ithon, and the upper portions of the Wye 
proper. The geological formation of the 
ground and the contour of the valleys lend 
themselves admirably for the easy erection 
of large reservoirs, and the supply is esti- 
mated at 415,000,000 gallons a day. 
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Current Leading Articles on Municipal Engineering in the American, English and British Colonial Technicaé 
JSournals—See Introductory. 


Gas Supply. 


72. The Enriching Value of Benzole and 
Acetylene. F. L. Slocum (Shows causes of 
variation in tests of benzole, and makes a gen- 
eral comparison of its enriching value with that 
of acetylene), Am Mfr & Ir Wlid-July 5. 
1600 w. 

159. Some Improvements in the Methods of 
Manufacturing Sulphate of Ammonia. C, 
Stafford Ellery (Extracts), Pro Age-July 15. 
600 w. 

168. Acetylene as an Enricher, E. G. Love 
(Supplementary to a paper read by the author 
before the Society of Gas Lighting. Com- 
prises a diagram and tables of candle power of 
various gaseous mixtures. The most hopeful 
outlook for acetylene is its use fer se in small 
gas burners) Am Gas Lgt Jour-July 15. 
800 w. 

169, The Production of Cyanides. From 
paper of M. G. Perthius (Products rich enough 
in cyanides to be profitable produced in gas 
manufacture. Chemical reactions and process 
described). Am Gas Lgt Jour—July 15. 1000 w. 

*219.  Thwaite’s Power-Gas Plant. 
(Describes a plant for manufacturing motor gas 
by the Thwaite’ continuous cycle process, or 
non-reversal process, in which the hydrocarbons 
are actually burnt in one vessel! and recarbon- 
ized in a second vessel, and by which the diffi- 
culties in using bituminous coal are removed). 
Eng, Lond-JMly 5. 2300 w. 

*313. Incandescent Gas Lighting. S. M. 
Highlands (Competition of electric lighting and 
the Welsbach system). Gas Wld-July 13. 
1700 w. 

456. Notes onCyanogen in the Manufacture 
of Illuminating Gas. M. G. Perthius (In view 
of the increased attention now directed to the 
production of cyanides in gas manufacture, this 
is a very important paper. The subject is thor- 


oughly treated. Translated from the French 
by Hermann Poole), Am Gas Lgt Jour-July 
2g. w. 

*497. Chemico-Technical Investigations at 
the Technical College of Carlsruhe. H. Bunte 
(Abstract translation of preliminary report on 
work now in progress at Carlsruhe Technical 
College on products of combustion of gas 
flames, tests of incandescent burners and car- 
buretting). Jour Gas Lgt-July 23. 2800 w. 

528. The New York and East River Gas 
Company’s New Holder. Ill. (Descriptive). 
Pro Age-Aug. I. 1400 w. 

596, Welsh Anthracite Coal. John L. How- 
ard (States most recent and accepted theories of 
the formation of bituminous coal, composition 
of many varieties, and qualities essential for 
production of illuminating gas). Am Gas Lgt 
Jour-Aug. 5. 7000 w. 

597. Technical Gas Analysis. 
Grimwood (Modern rapid methods). 
Lgt Jour-Aug. 5. 3700 w. ; 

598. The Economy of Small Works. John 
Clements (Practical management ; discussion). 
Am Gas Lgt Jour-Aug. 5. 3000 w. 

*630 The Glasgow Gas Works. IIl. 
scriptive). Engng, Lond-July 26. 
part. 2400 w. 

*667. Notes on the Chemical Constitution of 
Illuminating Gas in Relation to Its Illuminating 
Value, and on Some of the Physico-Chemical 
Conditions which Influence the Luminosity of 
Gas-Flames. W. Young, with Discussion. 
Jour Gas Lgt-July 30. 13500 w. 


J. Bryant 
Am Gas 


(De- 
Serial. Ist 


Sewerage. 
+17. The Sewerage of Bradford, England. 
Claude Meeker (Report from an official source 
of a system wherein sewage and rainfall flow 
into the same sewer). San-July. 1500 w. 
238. Ventilation of Separate Systems of Sew- 


We supply copies of these articles. See intreductory. 
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erage. Parker N. Black (Considers the pres- 
ence and character of gases in sewerage systems, 
advocates ventilation of sewers, but independ- 
ently of house drains) Eng Rec-July 13. 
Serial, Ist part. 1300 w. 

*359. Scientific Filtration (Editorial. Dis- 
cusses the experiments made by the Main Drain- 
age Committee of the London County Council). 
Eng, Lond-July 12, 1200 w. 

*397. The Chemical Constitution of Gas 
Enrichers, and Its Relations to Their Enriching 
Value. Wilfrid Irwin (A paper read before the 
Manchester section of the Society of Chemical 
Industry, with discussion, A very thorough 
examination of the subject with illustrations of 
gas flames as affected by enrichment), Jour Gas 
Lgt-July 16. 5800 w. 

*606. York Sewerage Works (Brief descrip- 
tion). Ind & Ir-July 26, 600 w. 


Streets and Pavements. 
40g. The Wear of Brick Paving at Johns- 


town, Pa. (Table of Records), Eng News- 
July 18. 600 w. 
*418. Street Subways for Large Towns. 


Charles Mason (Abstract of paper read ata 
recent meeting of the Soc. of Eng), Gas Eng 
Mag-July 10, 2000 w. 

*542. Natural Rock Asphalt Paving in Eu- 
rope. Ill. W. H. Delano (General description 
of the system and the method and plant for 


manufacturing the blocks), Paving-Aug. 
1200 w. 
%*543. Brick Paving Specifications in Lead- 


ing Cities (Abstracts of specifications of various 
leading cities where best work has been done), 
Paving-Aug. 2300 w. 

589. Howto Make a Good Paving Brick. 
J. W. Penfield (Criticism of article by T. Towns- 
ley. Brick-Aug. 2000 w. 


Water Supply. 


46. New York City’s Water Supply (Edi- 
torial deploring low pressure), Fire & Water- 
July 6. soow. 

47. Some of the Difficulties and Advantages 
that Have Arisen by the Use of Meters in a 
Southern City. Fred Crosby (Paper read at 
Atlanta Convention of Am. Water Wks. Asso. 
Ambiguous city ordinances. Contests wlth 
consumers). Fire & Water-July 6. Serial. rst 
part. 2600 w. 


48. Electrolysis Threatens Brooklyn’s Water 


Mains. George W. Plympton and Fred R. 

- Lee (Effective protection by conductors). Fire 
& Water-July 6. 600 w. 

226. New York’s Water Supply. Ill. (Re- 


view of James C. Duane’s report to the Aque- 
duct Commission. Work done on the Croton 
Aqueduct, 1887 to 1895). Fire & Water-July 
13. 1000 w. 


237. The Water-Works of Asiatic Constanti- 
nople. Ill. (Reservoir; dam; filters), Eng 
Rec-July 13. 1100 w. 

340. The Jerome Park Reservoir. Ill. 
(Construction; capacity), R R Gaz-July 19. 
1000 w. 


We subtly copies of these articles, 
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455. The New Water Supply for Waterbury, 
Conn. (Abstract of lecture by R. A. Cairns, be- 
fore students of Rensselaer Polytechnic Inst). 
Eng Rec-July 27. 5000 w. 

*477. Glasgow Hydraulic Power Supply (Ac- 
count of the municipal supply of water for hy- 
draulic elevators in Glasgow, Scotland. Water 
supplied at 1120 lbs. pressure per sq. in). Eng, 
Lond-July 19 2000 w. 

*632. Craigmaddie Reservoir for Glasgow 
Water Supply. Ill. (Record of details. Prob- 
lems of novel character). Engng, Lond-July 
26, 3600 w. 

651. An Enclosed and Wind-Braced Stand- 
pipe, St. Charles, Mo. Ill. Edward Flad 
(Descriptive). Eng News-Aug. 8. 1800 w. 

663.—$1.50. The Water-Works of Syracuse, 
N. Y. William R. Hill, with Discussion. Ill. 
(Description of works and their erection), Tr 
Am Soc Civ Eng-July. 13000 w. 


*670. Huge Water Supply Scheme for Lon- 
don (Outline description). San Rec-Aug. 2. 
goo w. 


Miscellany. 


*7, Surveying and Mapping a City. C. H. 
Rice. (The great importance of accurate work). 
Eng Mag-Sept. 2800 w. 

*178. Calorific Value of Refuse (Account of 
Mr. Naylor’s experiments and their results, with 
tables,—and use of refuse in steam generation). 
Elec Eng, Lond-July 5. 3000 w. 

*241. The Growth of Sanitary Engineering 
During the Past Twenty-one Years. H. Percy 
Boulnois (From an English standpoint). San 
Rec-July 5. 3200 w. 

*243. The Efficiency of the Refuse Destruc- 
tion (Abstract of Paper read before Asso. Mun. 
& Co, Eng. at Halifax. Record of Royton Ex- 
periments ; refuse burning). Ir & Coal Tr Rev- 
July 5. 1000 w. 

*569. The Clearing of Mulberry Bend (The 
story of the rise and fall of a typical New York 
slum). Ill, Jacob A, Riis. Rev of Rev-Aug. 
4500 w. 

572. Philadelphia’s Fire Bureau. Ill. (Abstract 
of report of R. A. M. Beilter, Head of Dept. of 
Public Safety, describing recent improvements 
in the city’s fire bureau). Fire & Water-Aug 3. 
600 w. 

*576. Cleveland Conference for Good City 
Government. Clinton Rogers Woodruff (The 
conference a distinct success). Am Mag of Civ- 
Aug. 1800 w. 

*578. The Health of London (Statistics and 
comments from Report of the Lgndon County 


Council’s Medical Officer), Nature-July 25. 
1800 w. 
*666. Gas Flames and Luminosity (Editorial 


review of a paper read by Mr. Wilfrid Irwin be- 
fore the Manchester Section of the Chemical 
Society). Jour Gas Lgt-July 30. 2300 w. 

+684. The Proper Diameter of Fire-Hose. 
Ill. B, L, Stowe (Regarding the effect of differ- 
ent sizes upon the wearing qualities). Ind Rub 
Wld-Aug,. 10, w. 


See introductory, 
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Track for Heavy Locomotives. 

In the Engineering News for July 25 
there appears an article without signature 
on “ Track for Heavy Locomotives,” con- 
taining many interesting data. After 
commenting upon the comparative light- 
ness of the track of many American rail- 
ways which use very heavy locomotives, it 
states that the conditions of safety and 
maintenance vary according to the nature 
of the road and traffic, as a light track 
which would be safe on straight and level 
line, where the trains run easily, might be 
dangerous and expensive on a line with 
sharp curves and steep grades, over which 
the engines work very heavily. On the 
other hand, a well-laid and maintained 
track may give better service than a rela- 
tively heavier track with low joints, worn 
ties, and loose ballast. Referring to an 
article that appeared in the issue for May 
g, in which the dimensions of several of 
the enormously heavy engines were given, 
it now gives, in connection with these, 
data in regard to the tracks over which 
these engines are running. They are as 
follows : 


Rail 
ailway. ag 

- 25 
Southern Pace..... 12 wheel 173,500 18,313 76 2.2% 
Dul. & [ron R’ge. 169,000 57,373 60,80 


Great Northern bi 156 000 17,000 80 
Bur. & M. River.. Decapod 150,300 15,030 56,66,75 3% 
C’nwall & Leb....Consol. 150,000 16,875 60 1.7% 
Del. Sus. & S......Mogul 151,500 22,650 60 

Mr. R. Augst, chief engineer of the 
Duluth & Iron Range Railroad, is quoted 
as stating that the twelve-wheel engines 
were too heavy for the original track, 
which consisted of 60-lb. rails spliced by 
24-in. angle bars and four bolts, and 
having 110 linear in. of tie face per 30 ft. 
rail. In 1888 renewals were begun giving 
125 in. per rail-bearing tie surface. Trials 
are now being made with ties 7 in. thick. 
The above is for 60-Ib. rails on new work, 
but on the old track 8o0-lb. rails are used 
spliced with 23-in. Sampson angle bars and 
home-made base plates at the joints. The 


ballast is gravel of various degrees of 
coarseness. While there are twice as 
many consolidation engines with 103,c00 
Ibs. on a driving-wheel base of 14 ft. 1 in. 
as there are twelve-wheel engines with 
138,000 Ibs. on a driving-wheel base of 
15 ft. 6 in., there is a decided increase in 
wear and tear and in the number of low 
spots in the track, as well as much shorten- 
ing of life in the bridges built before 1892 
or since renewed, but the proportion of 
this increase due to the twelve-wheel en- 
gines cannot be estimated with any degree 
of certainty. 

This road is rapidly reinforcing its 
bridges, and is increasing the tie-bearing 
of the rails as fast as the track is renewed. 
Mr. Augst states that he is satisfied that 
in a short time the cost of maintenance 
with 80-lb. rails and twelve-wheel engines 
will not exceed that for the 60-lb. rails and 
consolidation engines, and he is not pre- 
pared to advocate a heavier rail for any 
purposes of economy. 

The preparatfon for an increased weight 
on driving wheels has led toa reduction 
in cost of maintenance with the lighter 
engines, and has enabled still heavier en- 
gines to be used with very little extra 
expense for reinforcing track and bridges. 
The effect of the heavier driving-wheel 
loads of the twelve-wheel engines is ap- 
parently in a vertical direction, disturbing 
the surface of the track, as there is no 
noticeable increase in the nosing motion 
of the engines and incidental widening of 
the gage. 

Mr. John F. Stevens, chief engineer of 
the Great Northern Railway, says that the 
track upon which the heaviest engines run 
consists of 8o-1lb. rails, spliced with 36-in. 
angle-bars, weighing 301 lbs. each, and 
six bolts. There are sixteen ties to a rail 
length, and the ballast is mainly coarse 
gravel, He says there is no special extra 
cost for maintenance where these heavy 
engines are used. 

Mr. Weeks, in speaking of the tracks of 
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the Burlington & Missouri River Railroad, 
says that the rails of 56, 66, and 75 Ibs. 
have eighteen ties to the rail length, with 
cinder or gravel ballast. The joints are 
spliced with four-bolt angle bars on the 
lighter rails and six-bolt bars on the 75-Ib. 
rails,—the bars extending over three ties. 
The decapod engine running over the 56- 
lb. rail caused no more apparent wear than 
a consolidation engine, and he believes 
that, when run at low speed (12 to 15 miles 
per hour), they can be run on less substan- 
tial track than is required for class H 
mogul engines at 45 to 60 miles per hour. 
No extra maintenance of track is required 
where these decapod engines are used. 

Mr. John McDonell of the Cornwall & 
Lebanon Railroad states that the consoli- 
dation engines weighing 150,000 lbs. in 
use on that road work very easily, and the 
60-lb. rail is considered perfectly safe. He 
thinks, however, that a 60-Ib, rail with six- 
teen ties to the rail is too light to be 
economical with engines with wheel loads 
as large as 16,875, and this opinion is con- 
firmed by the experience of the Duluth & 
Iron Range Railroad. 

The Delaware, Susquehanna & Schuy!- 
kill Railroad has ten mogul engines weigh- 
ing 151,500 lbs. with 135,900 lbs. on a 
driving-wheel base of 14 ft. The track 
consists of 60-lb. rails carried by fifteen 
ties to the rail length. Ballast, cinder, 
Mr. Kudlich reports that with one anda 
half men per mile the track can be re- 
paired and kept in perfect condition. 

Compound Locomotives. 

A RUNNING discussion upon this sub- 
ject at one of the noon sessions of the re- 
cent master mechanics’ convention (Raz/- 
way Age, July 5) indicates the estimation 
in which the compound locomotive sys- 
tem is now held in the United States. 
Much practical experience with compound 
locomotives was recounted, and the gen- 
eral consensus of opinion was decidedly 
favorable to the system. 

Mr. Garstang reported a saving of 22.9 
per cent. in fuel by the use of a compound 
locomotive as compared with that of 59-in. 
simple, ten-wheel locomotives used on the 
same road, and stated that the cost of 
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maintenance of the compound locomotive 
was less than that of the simple. Mr. 
Gibles said that he was “ convinced that 
the compound is the coming locomotive 
tor freight service, and that it behooves us 
to help this advancement all we can. We 
will make some mistakes in the compound ; 
you may Say it is an easy matter to stick 
on another cylinder, and therefore it 
should not be much of an experiment. It 
is a radical change, however; it changes 
the steam distribution, valve motion, etc. 
The compound engine offers the most 
universal means of accomplishing a fuel 
economy of 15 per cent. We have had 
one compound for 4 or 5 years; we ascer- 
tained the economy on an elaborate test 
of the engine, and it is still showing 
that economy. I find froma record of 2 
years’ performance there has been spent an 
average of about 214 cents a hundred miles 
for repairs as against 4.7 cents for the 
other engines of the same class,—about 
$1ooo a year less. It is easy to make ro 
per cent. difference in the coal economy, 
saving $500 a year in fuel.” 

Mr. Barnes warned against the use of 
too many automatic devices, and advo- 
cated independent exhaust. He alleged 
that extravagant reports of the economy 
of compound engines had been promul- 
gated. “Ina paper read before the Ameri- 
can Society of Mechanical Engineers 18!, 
lbs. of steam per horse-power hour, was 
claimed. Another man claimed 17%, but 
he did not give all the facts. He measured 
his 17% lbs. from the indicator card, while 
the engine itself showed probably 24,— 
quite another matter. Some discoveries 
relative to indicator cards, resulting from 
tests On compound engines, have been 
made. We find that with a long pipe you 
can make an engine show 1000 h. p. when 
she has only 800 h. p. The compound 
locomotive started out in this country with 
one low-pressure piston, weighing 800 lbs. 
The builders have been forced to go toa 
light piston. If there is any difficulty in 
the way of the further introduction of the 
compound locomotive, it is in the matter 
of the reciprocating parts. Railroad su- 
perintendents are becoming exercised by 
the damage to track not accounted for by 
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the passing of loaded cars over the track. 
It comes from locomotives, and because of 
excess balance; and for high speeds, where 
the wheels are not very large, it may be we 
will have to stick to simple engines for 
that reason alone. In England the com- 
pound has been abandoned, while in 
Germany and other countries, where the 
railroads are under the control of the gov- 
ernment, and haul their trains more 
ecenomically, the compound is on the in- 
crease. One of the causes of reported 
failures of compounds is to be found in the 
fact that they are not always adapted for 
the work they are called upon to do.” 

Mr. Vauclain said: “ The building of 
compound locomotives is not attended 
with good luck at all times. You have a 
certain amount of grief mixed in with the 
joy that comes to you, and you have got 
to put up with it. It is the grief which 
prompts you tou dothe work. The use of 
compound locomotives has given to rail- 
road companies in the United States a 
means of reducing their operating ex- 
penses to a greater extent than any other 
item of improvement connected with the 
operation of locomotives. We have had 
several examples lately of how energetic- 
ally the companies proceed in the methods 
of saving oil. If the railroad companies 
would proceed as energetically in the di- 
rection of perfecting the compound in 
saving fuel, the amount saved would have 
a greater bearing upon the cost of operat- 
ing their locomotives. If we turn to 
Europe, where they have been using com- 
pound locomotives for a much longer 
period than we have, we will find that, on 
the whole, compounds are making great 
headway.” 

In the course of further remarks the 
speaker added that “for high-speed service 
the single expansion engine is needed to a 
certain point. After that point is reached, 
you must get back to compound cylinders 
in order to increase the efficiency of your 
boiler, and get advantage of the 15 or 20 
per cent. you are able to save in the con- 
sumption of water. When you operate a 
compound locomotive up to its maximum 
efficiency, evaporating 65 gallons of water 
a minute, if single expansions were ap- 


plied to the same engine, it would be im 
possible to make the speed.” 

Mr. Mitchell gave his experience with 
light Baldwin compounds. ‘“ They have 
been in service for 2 years, on fast and 
slow trains,—mostly fast freight trains,— 
and giving excellent results. They save 
from 8 to Io per cent. in coal and about 15 
per cent.in water. The water is more im- 
portant, as the incrustation of the water 
with us is very great; with the simple 
type we only get 8 or 10 months’ service 
out of the flues; with the compound, 12 to 
14 months’.” 

Mr. Herr thought that a considerable 
saving of coal could be effected by the use 
of the compound locomotive, “ especially 
in freight service.” Mr. Davis thought 
that the compound locomotive was the 
locomotive of the future, but that the 
progress would be more rapid if the advo- 
cates of the compound were more mod- 
erate in their claims. 

Manual Interlocking. 

THE early stages in the evolution of 
methods of train-handling are traced by 
Mr. George H. Paine in an entertaining 
paper on “ Certain Interesting Features in 
the Manual Interlocking of Railroads 
(Proceedings of the Engineers’ Club of 
Philadelphia). The first step he consid- 
ers to have been brought about by an ef- 
fort to reduce the cost of handling trains, 
and consisted simply in stationing men 
permanently at certain switches, so that 
they might be opened without having to 
stop trains. “ From this one fact all inter- 
locking probably took its rise, for it was 
soon discovered that one man could take 
care of a great many switches, if he could 
only get to them; so somebody proposed 
taking the switches to the man, which was 
done forthwith.” Inthe meantime “ some- 
body else suggested that, if an engine- 
man could, through a signal, know some- 
thing about how he was going to find a 
switch a little before he reached it, time 
and money would be saved, since he 
would not then be always required to 
come nearly to a stop in approaching 
switches in obscure locations or else run 
the chance of a disaster. It was evident at 
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this point that the man who controlled 
the switches must also control the signals. 
In this way the operating mechanism of 
both signals and switches came to be 
placed side by side.” The idea of inter- 
locking is credited by Mr. Paine to Eng- 
lish railroad men, and “it must also be 
recorded, to our shame, that the use of in- 
terlocking had reached a highly-developed 
state in England before even a start had 
been made in this country.” 

The aims of interlocking are, first, to de- 
crease dangers ; second, to facilitate and 
therefore reduce the cost of handling 
trains. Mr. Paine here remarks that for- 
tunately the two usually go hand in hand, 
for in the management of trains that plan 
which will result in an ultimate economy 
is likely to prove the safest. 

While the theory of interlocking is per- 
fectly simple, the practice is most com- 
plicated, especially where there are a large 
number of levers in a machine. Not only 
may a certain arrangement of tracks be in- 
terlocked in several different ways, but, a 
certain scheme having been decided on, 
the several combinations which result may 
be secured by a widely different arrange- 
ment of locks. The locking is performed 
by the shifting of “ dogs,’ the series of 
dogs connected with one lever being 
moved in such a way as to either prevent 
or permit the movement of all the other 
levers concerned in that combination. 
The dogs are mounted on locking bars, 
which in turn are fastened, through the 
medium of a small shaft and a link, to the 
latch of the lever. By this arrangement 
all of the necessary levers are locked fast 
before any movement takes place in the 
lever to be thrown; and none of those 
levers which have been locked, but are to 
be unlocked, are released until the lever 
in action has reached its new position and 
is latched there. Furthermore, no change 
in the locking takes place during the 
movement of the lever itself. The tech- 
nical expression given by Mr. Paine for 
this essential feature of all good locking 
is “ preliminary.” 

Next to the machine itself, the most in- 
teresting features of the system are the 
signals, the selectors, the facing-point 
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locks, the detector bars, and the compen- 
sators,—the object of which arrangements 
is to make it absolutely certain that the 
proper signal will be cleared, that every 
switch over which a train must pass will 
be set and locked in the correct position, 
and that every signal which controls acon- 
flicting movement will be locked in the 
danger position. Many of the mechanical 
devices employed for the purpose are 
shown in the diagrams accompanying Mr. 
Paine’s able essay. 


Color of Semaphores. 

IN the discussion which followed the 
reading of Mr. Paine’s paper, it was stated 
that in England yellow semaphore arms 
are quite frequently used, because that 
color can be seen better. The author 
did not consider it better than red, if the 
proper shade of red is used and the blade 
kept properly cleaned and frequently 
painted ; and he said that the advantage 
of the yellow is that it has no significance 
in signals at all. Dr. H. Leffmann_ re- 
marked that yellow has been considered 
by some authorities as the most brilliant 
color to the human eye, but added that 
whether it would be suitable for sema- 
phores would depend on the landscape. 
Standing out against the blue sky, it would 
probably be more conspicuous than any 
other color. This was qualified by the 
observation that yellow blades against a 
background of plowed fields, etc., could 
scarcely be distinguished. Dr. Leffmann 
also thought that it was perhaps a mistake 
that color was everemployed. To be able 
to judge the signals by their position only, 
he believed, would be an advantage. 
Whether this statement was meant to ap- 
ply to all signals is not quite clear. 


Electric Motors for Railways. 

EXCEPTION is taken by the Raz/road 
Gazette (August 9) to the construction 
placed by the daily press upon the recently- 
announced arrangement between a great 
electrical manufacturing company and an 
equally great locomotive-building works 
for the supply of certain parts of the same 
machine by each works. As a matter of 
fact, the newspapers did have some rather 
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extreme “scare heads,” such as “an in- 
dustrial combine,” ‘a combination of 
millions,” “big industries in alliance,” 
“‘ great companies unite,” and soon. The 
Gazette explains that “the simple fact is 
that these two companies have made an 
arrangement under which they will unite 
in developing electric motors suitable for 
railroad work. The resources of both es- 
tablishments will be utilized in design, ex- 
periment, and determination of standards 
in general and in detail. Further than 
that, orders which may be secured for en- 
gines of this description will be divided, 
each works doing that part for which it is 
fitted by plant, skill, and experience.” The 
Gazette goes on to say that ‘‘it is an ob- 
vious waste of energy for the electric works 
to build frames, running gear, and all that 
part of motors and electric locomotives 
which the locomotive works are especially 
qualified to to, and which they are likely 
to do a great deal better than any one, 
however skilful, coming new into the field. 
On the other hand, it would be an obvious 
waste of energy for locomotive works to put 
in additjonal plant and the additional staff 
necessary to make the strictly electrical 
equipment for such machines. Therefore, 
combinations such as have been made be- 
tween the Baldwin and Westinghouse 
companies are in the direction of economy 
of energy, and for the interest of the par- 
ties immediately concerned, and of the 
great public.” 

The New York 77zmes (August 10), com- 
menting on the foregoing, again lays stress 
on the importance and meaning of the ar- 
rangement, and, after referring to the few 
existing ventures into the realm of heavy 
electric railroad work (the Nantasket 
Beach road, the powerful electric motors 
of the Baltimore & Ohio, and those on 
one short branch of the Pennsylvania sys- 
tem), presents a well-considered discussion 
of that much-mooted question,—how far 
electric haulage is to encroach on steam in 
railroading. A favorable, though conserv- 
ative, view is taken. 


Track Construction Without Ties. 
THIS might seem almost an absurdity, 
but such a track has been laid on 1% to2 


miles of a street railway in Detroit, and 
has been tried so long that it can hardly 
be considered a novelty. The system is 
briefly described in the Street Railway Re- 
view, from which the accompanying cut is 
copied. 

The rail is laid without ties by making 
trenches 1 ft. wide, and deep enough to 
allow 6 in. of concrete to be put under 


TRACK WITHOUT TIES. 


each rail. Tie rods are put in every ro ft., 
but these are not “ties’’ in the usual sense.. 
A 7-in. girder rail is used. This system of 
construction is claimed to be suitable to 
streets which are permanently paved be- 
fore the tracks are laid. The pavement 
most suitable is asphalt or brick, as this 
class allows the concrete to come much 
nearer the top of the rail than pavements. 
with deep blocks. A similar method of 
construction has been employed in Mon- 
treal and Toronto for 2 years, and is said 
to have given good satisfaction. It is a 
radical departure from all established 
methods. 


A Railway Race in Great Britain. 

A NOTABLE speed competition has been 
inaugurated between the companies using 
the east and west coast routes from Lon- 
don to Scotland, this time the objective 
point being Aberdeen, instead of Edin- 
burgh and Glasgow as in the famous strug- 
gle of 1887. Engineering, of August 2, 
contains a carefully-prepared analysis of 
the situation, and gives the history of the 
remarkable accelerations in speed attained 
by the competing lines. It must be re- 
membered that the times given are on 
regular daily schedule, and not excep- 
tional single runs. As to the question 
whether such racing is advantageous to 
the public, and what its value is to the en- 
gineering profession and to shareholders, 
Engineering makes some pertinent re- 
marks. For one thing, each company has 
its prestige to maintain; otherwise public 
support is withdrawn. To the possible 
suggestion that amalgamation of the com- 
petitors would result in economy, Zngz- 
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neering answers that the British public 
has a most steady inclination in favor 
of competitive railroads. ‘‘ Moreover,” it 
adds, “ progress requires such competi- 
tion.” Again, as is shown by a graphic 
chart, permanent acceleration follows such 
contests. At the same time, economy in 
working becomes, with keener competi- 
tion, a necessity, so that ingenuity to- 
wards this is stimulated. On_ these 
grounds, Engineering concludes, there is a 
measure of permanent good, even to the 
shareholders, which cannot accurately be 
measured. That racing is advantageous 
to the general public our authority be- 
lieves to be undoubted—and it might have 
added invidiously here that the solid con- 
struction of British roadbeds and careful 
precautions against accident allow the ex- 
treme powers of the engine to be put forth 
without additional danger. 

In the great contest of 1887 the time be- 
tween London and Edinburgh was cut 
down in a few weeks—by successive short- 
enings of from half an hour to a few min- 
utes, first on one line, then on the other— 
by 2 hours in all, on a journey of 400 
miles, which meant a gain of 20 per cent. 
and a regular schedule rate of 54 miles per 
hour, including all stops and notwith- 
standing grades. Asa matter of fact, the 
final achievement was an average speed, 
including stoppages, of from 56 to 58 miles 
an hour. But, as Engineering observes, 
the achievements of to-day are the com- 
monplace performances of to-morrow, and 
the extreme 1887 speed—7 hours 27 min- 
utes from London to Edinburgh—has 
been lately matched by a regular time- 
table rate of 7 hours 30 minutes, 

At present the main contest is on the 
London-Aberdeen runs, 540 miles by the 
west coast and 523 miles by the east,— 
much longer and more difficult runs than 
the runto Edinburgh. On August 1 the 
trains were running the whole distance, 
including stops, at the following average 
speeds: west coast, 52.8 miles; east coast, 
49 miles; while on the preceding day a 
train on the London and North-western 
and Caledonian lines had made the brilliant 
record of 54.09 miles, through average, 
which Engineering pronounces to be 


unparalleled in Great Britain for a run of 
540 miles with such gradients. The trains, 
it is true, are comparatively light. Those 
on the Aberdeen service now consist of six 
to eleven 8-wheel bogie carriages,—train 
weight 130 to 175 long tons. 


The First Inside Locomotive. 

G. A. SEKON in The Razlway World for 
June finds this question is variously an- 
swered, and there is still a doubt in some 
minds as to whether priority should be 
awarded to Edward Bury, Robert Ste- 
phenson, or Timothy Hackworth. The 
“ Liverpool,” built by Bury, the “ Planet,” 
built by Stephenson, and the “Globe,” 
built by “Hackworth,” were all constructed 
in 1830. All three were inside cylinder 
.nachines, but who is entitled to the credit 
of the idea? Yet, with two exceptions, 
the standard authorities award the honor 
to Bury; and Mr. Sekon cites a long list 
of proofs to establish the truth of this 
conclusion. Among these is a statement 
made by Peter Lecount, a_ well-known 
railway official, and a personal friend 
and fellow officer with Bury on the Lon- 
don and Birmingham Railway, who says: 
“ The first engine made by Bury was the 
‘Dreadnought,’ which started on the 
Liverpool and Manchester Railway March 
12th, 1830. The next was the ‘ Liverpool.’ 
This was the original engine made by 
him,with horizontal cyclinders and cranked 
axles. She was placed upon the Liverpooi 
and Manchester Railway on July 22d, 
1830, and had an 18-in. stroke, 12-in. cylin- 
ders, and two pairs of 6-ft. coupled wheels.’ 
Lecount goes on to describe the first eight 
engines built by Stephenson for the Liver 
pool and Manchester Railway, of which 
he writes: “ They had the cylinders outside 
the boiler, and worked by a crank pin on 
the wheel. Mr. Bury’s engine, the ‘ Liver- 
pool,’ was then constructed for that rail- 
way,and about four months after it had 
been placed upon the line Mr. Stephenson 
adopted the crank axle and placed the 
cylinders horizontally, with the improve- 
ment of putting them inside the smoke- 
box. This was done first to his engine, the 
‘Planet,’ which was placed upon the rail- 
way Oct. 4, 1830,”—three months’ priority. 
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THE TECHNICAL INDEX—1895. 


Current Leading Articles on Railway Affairs in the American, English and British Colonial Technical 
JSournals—See Introductory. 


*s5, The Modern Problem of Grade Crossing. 


Ill. William O. Webber (Experience and prac- 
tice in New England). Eng Mag-Sept. 3000 w. 

26. Brake Shoe Material. Editorial (Com- 
parison of brake shoe material on basis of wear, 
frictional quality and price). Ry Mas Mech- 
July. 800w. 

43. Principles vs. Precedents (Editorial. 
Business side of transportation), Ry Rev—July 
6. 800 w. 

55. The Electric Systems of the North and 
West Chicago Street Railroad Companies. III. 
Edward M. Hager (Descriptive of track con- 
struction, electrical construction, power houses 
and car equipment). W Elec-July 6. 5200 w. 

56. The Nantasket Electric Road. Ill. (De- 
tails of construction and equipment of an ad- 
vanced example of suburban electric railway). 
Elec Rev-July 3. 2500 w. 

57. The Substitution of Electricity for 
Steam in Railway Practice. Inaugural Address 
by Dr. Louis Duncan, A. I. E. E., Niagara 
Falls, June, 1895 (Able discussion of respective 
limitations of steam and electric transporta- 
tion). Elec Rev-July3. 5000 w. 

58. Tests of a Combined Electric Light and 
Electric Railway Central Station, Ill. Dugald 
C, Jackson and Arthur W. Richter (Paper read 
before the A.S. M.E., Detroit, June, 1895). 
Elec Rev-July 3. 3400 w. 

*61. Railway Companies’ Savings Banks. C. 
H.G. (Detailed information about this institu- 
tion and others of like character). Bank Mag, 
Lond-July, 1300 w. 

65. The Baltimore Belt Line Tunnel. Ill. (A 
description of the tunnel and the electric power 
station which furnishes current for the big elec- 
tric locomotives). Elec Rev-July 10. 2500 w. 

73. New Wabash Shops of the C., C., C. & 
St. L. Ill. (Descriptive). R R Gaz-July 5. 
1000 w. 

74. Electricity on the Railroads (Editorial. 

Conservative estimate of competition). R R 
Gaz-July 5. 1300 w. 
f. 76. The Tehuantepec Railroad—Its impor- 
tance as a Competitor for Transcontinental Traf- 
fic (Corr. Present condition, outlook and advan- 
tages) Ry Age-July 5. 2800 w. 

77. Compound Locomotives—Experience of 
Experts (Free discussion at the recent Master 
Mechanics Association. Generally favorable to 
the compound system). Ry Age-July 5. 1900 w. 

78. Report on Air Brake Tests by Committee 
of Master Car Builders Association. Ry Age- 
July 5. 2000 w. 

83, Freight Traffic on Electric Railways. 
Ill. (Special traffic examples ; combination cars ; 
market cars; mail service), Eng,News—July 11. 
2000 w. 

87. Freight Stations and Yards on English 
Railways. Abstract of Report by George H. 
Turner, Ill. (Arrangement; system of hand- 


ling). Eng News-July 11. 5000 w. 

_95- The Intercontinental Railway Commis- 
sion. E, Z. Steever (Secretary’s Report. Con- 
ference of 1889; organization; projects). Sci 
Am Sup-July 13. 2500 w. 

112, The Terminal Improvements at Provi- 
dence. Ill. (Site; bridges; station. R R 
Gaz-July 12. 2500 w. 

113. Concord and Montreal 8-Wheel Passen- 
ger Locomotive. Ill. (Dimensions; weights). 
R R Gaz-July 12. 350 w. 


114. Mr. Aspinall on Express Locomotives. 
(Review and abstract of paper read at Interna- 
tion Railroad Congress, with editorial. Types 
for high speed ; simple and compound engines ; 
slide valve ; permanent way). R R Gaz-July 
12. 2800 w. 

115. Car and Train Loading. Condensed 
paper by M. W. Mansfield (Mathematical for- 
mul). R R Gaz-July 12, 1100 w. 

116, American and English Locomotives in 
Japan (Comparative tests). R R Gaz—July 12. 
goo w. 

117. Track Laid in the United: States to 
July 1 (Detailed statistics), R R Gaz-July 
12, 1000 w. 

118. The Physical Condition of Railroads 
(Editorial. Need of fuller reports). R R Gaz- 
July 12. 600 w. 


11g. Railroad Organization (Abstract re- 
ports of International Railroad Congress). RR 
Gaz-July 12. Serial. Ist part. 2000 w. 

154. Railway Receiverships and Foreclosures 
in 1895 (Editorial. Statistics; comments). 
Ry Age-July 12. goo w. 

155. The Electric Problem (Steam roads 
using auxiliary electric power). Ry Age-July 
12, 400 w. 

156. Transcontinental Railways in Mexico 
and Central America. Map (Proposed routes; 
distances). Ry Age-July 12. 1600 w. 

160. Sixty-foot Rails (Favorable tests). 
Ry Rev-July 13. 400 w. 

161. The South Indian Railway. Ill. Clem- 
ent F. Street (Shops; Engines; cars) Ry 
Rev-July 13. 800 w. 

162. The Staff System. A. H. Rudd (Block 
System for intervolved bridge tracks). Ry Rev- 
July 13. 400w. 

163. Does It Pay for Railways to Operate 
Their Own Brass Foundries. Discussion (Ar- 
guments pro and con; limitations), Ry Rev- 
July 13. 1000 w. 

*175. The Effect of Temperature on the 
Strength of Railway Axles. Thomas Andrews 
(High and low temperature ; axles, tires, rails). 
Engng-July 5. 2500 w. 

*176. Rolling Stock for Express Trains. 
Abstract. C. A. Park (American, English and 
other types; construction ; details). Engng- 
July 5. 6200 w. 


We supply copies of these articles. See introductory. 
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182. Special Track Work for Electric Street 
Railways, Especially Referring to the Montreal 
and Toronto Systems. Ill. E. A. Stone (Goes 
extensively into details from, and including the 
general survey, to the shop work and the track 
laying), Can Elec News-July. 5000 w. 


*217. The International Railway Congress 
(Editorial comment on discussion of papers). 
Eng, Lond-July 5. 5000 w. 

*223. Electric Traction. Ill. Full abstract 
of paper by M. Auvert (Classification and de- 
scription of type systems). Eng, Lond-July 5. 
Serial. Ist part. 5800 w. 

227. Niagara Falls River 
(Trolley, water and steam power). 
Water-July 13. 700 w. 

*248. The International Railway Congress 
(Discussions ;_ strengthening permanent way ; 
signaling ; fast freight ; light railways; decimal 
and metric accounting). Trans-July 5. 7000 w. 

*249. The American Interstate Commerce 
Commission (Summary and comments on report). 
Trans-July 5. 1000 w. 

*260. Electric Track Drill at South Chicago. 
Ill, (Time-saving). St Ry Rev-July 15. 500 w, 

*261. Iron Clad Cars. Ill. J. W. Greer 
(Construction ; advantages). St Ry Rev-July 
15. w. 

*262,. The Lenox Avenue Conduit Road, 
New York. III. (Underground trolley ; details). 
St Ry Rev-July 15. 1500 w. 

*265. A Run ona French Compound Express 
Engine. Ill. A. M. B. (Reversing gear; firing; 
speed ; signals; 2 decked cars), Ry Wld-July. 
1600 w. 

*266. Havre Electric Tramways. Ill. Also 
Editorial (Line ; power station ; rolling stock). 
Ry Wld-July. 800 w. 

*267. The Central London Railway. IIl. 
(Projected underground electric line, route ; 
financial). Ry Wld-July. goo w. 

268. Revision of the Rules of Interchange, 
with Editorial (Changes in new M. C., B. rules), 
R R Car Jour-July. 2800 w. 

269. Statistics of the Railroads of the United 
States for Year Ending June 30, 1894 (From 
Interstate Commerce Commission Report). RR 
Car Jour-July. 250 w. 

270. Anatomy of a Freight Car. Ill, (Plate 
showing 143 principal parts). R R Car Jour- 
July. 1500 w. 

271. The Per Diem System and the Move- 
ment of Cars in Interchange (Correspondent’s 
criticism of report of Car Service Committee, 
Am. Ry. Asso). R R Car Jour-July. 1700 w. 


272. Reports Presented to the Master Car 
Builder’s Convention (With discussion on inter- 
change of cars ; mounting new and second hand 
wheels ; air-brake apparatus and tests ; brake- 
shoe road tests ; laboratory tests; lubrications 
of cars; coal-car sides; passenger platforms), 
R R Car Jour-July. 50500 w. 

278. The Problems of Electric Railway Work. 


Oscar T. Crosby (Abstract of interview published 
in New Orleans Times Democrat. Frequency 


Railroad. 
Fire & 


We subply copies of these articles. 


REVIEW OF THE INDUSTRIAL PRESS. 


of service the real test), Elec Eng-July 17. 
2000 w. 

*292. The Trolley and the Death Roll. 
Townsend Wolcott (The immediate cause, or 
causes, and the remedy). Elec Pow-July. 2800 w. 

+298. The Coming Railways of India and 
Their Prospects. Abstract. J. W. Parry. Ind 
& East Eng-June 15. Serial. Ist part. w. 

345. Metallic Railway Ties. Ill. (Different 
styles ; sections). Ry Rev-July 20. 2000 w. 

348. New Jersey Electric Railway Company. 
Ill. (Describes power house and line). Elec 
Ry Gaz-July 20. Serial. ist part. 1000w. 

356. Permanent Way. William Hunt (Ab- 
stract of report on the strengthening of perma- 
nent way with a view to the increased speed of 
trains. Details. English system). Engng, 
Lond-July 12. Serial. Ist part. 5000 w. 

*357. Railway Congress—Signals (English 
block system. Résumé of Mr. ‘Thompson's re- 
port). Eng, Lond-July 12. 1600 w. 

*358. Very Light Railways on the Continent 
(Narrow gauge). Eng, Lond-July12. 1700 w. 

*363. The International Railway Congress 
(Col. Haines interviewed. Contrasted systems). 
Trans-July 12. 5500 w. 

367. From Daily Report of the Illinois Cen- 
tral Railroad. Ry Age-July 19. 200 w. 

368. Car and Train Loading. M.W. Mans- 
field (Mathematical analysis). Ry Age-July 19. 
2000 w. 

#388, 
rope and India (Suggested routes). 
Jour-July. r1oo w. 

408. Reversing Locomotives in Emergency 
Stops (Tests). Eng News-July 18, 1200 w. 

*422. Experiments on the Lubrication of 
Bearings Made on the Paris-Lyons-Mediterra- 
nean Railway. Mech Wld-July 19. 1200 w. 

426. Track for Heavy Locomotives (Safety ; 
maintenance ; details). Eng News-July 25. 
1200 w. 

432. 1 
ing opinions). 
800 w. 

437. The Commercial Efficiency of Heavy 
Locomotives (Comparative results on So. Pac. 
R. R). Gaz-July 26. 1700 w. 

440. Developing of Automatic Signaling in 
the United States (Abstract of paper by A. W. 
Sullivan, read at Int. Ry. Con), Ry Rev—July 
27. 1000w. 

442. Reversing Locomotives ia Emergency 
Shops (Conclusions from experimental tests— 
with editorial). Ry Rev-July 27. 1200 w. 

446. Street Railway Statistics (Criticism of 
statistics). Ry Age-July 26. 700 w. 

447. The Miller Interlocking and Block Sig- 
nal System. Ill. (Automatic danger or clear 
signals in cab). Ry Age-July 26. r1oow. 

*45,. The Railways of India (Statistics). 
Trans-July 19. 1900 w. 

*476. History of the Metropolitan Railway. 
Ill. (Problems of gauge, rolling stock, brakes). 
Eng, Lond-July 19. Serial. Ist part. 3700 w. 


See introductory 
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Some Remarkable Performances by 
Charles Rous-Marten 
(Actual service records), Eng, Lond-July 19. 
Serial. Ist part. 4500 w. 

*481. The New Underground Railway in 
Glasgow (Tunnel construction; walls, roof). 
Engng-July 19. 3800 w. 

+520. Railway Construction on the Peruvian 
Andes. James R. Maxwell (Local conditions ; 
historical; steep gradients. Discussion). Pro 
Eng Club of Phila-July. 4800 w. 

+522. Certain Interesting Features in the 
Manual Interlocking of Railroads. Ill. George 
H. Paine (Evolution ; mechanical details; sig- 
nals) Pro Eng Club of Phila-July. 5500 w. 

+523. The Philadelphia and Reading Coal! 
Storage Plants. Ill. William D. Beatty (Level- 
floor system ; chain conveyors; portable boom 
conveyors). Pro Eng Club of Phila-July. 
5500 w. 

532. The New Jersey Electric Railway 
Company. Ill. (Track; overhead construc- 
tion; power stations; car houses; rolling 
stock). St Ry Jour-Aug. 4400 w. 

+533. Gauging Wheels and Wheel Gauges. 
(Design of gauge for car wheels), St Ry Jour- 
Aug. 700 w. 

+534. Important Suggestions Regarding 
Wheels. Ill. (Effect of chilling; street car 
and motor wheels). St Ry Jour-Aug. 2400 w. 

+535. Causes for Removal of Wheels. (Pro- 
portions ; different defects ; street car wheels). 
St Ry Jour-Aug. 500 w. 

+536. Motor Car Wheel Mileage. W. E. S. 
{Record of different makes). St Ry Jour-Aug. 
£500 w. 

+537. Purchase and Care of Street Car 
Bodies. George B. Hendrick (Practical hints). 
St Ry Jour-Aug. goo w. 

+541. The Central London Railway. 
Alex. McCallum (Deep tunnel electric road). 
St Ry Jour-Aug. 2000 w. 

%*547. The Tehuantepec Railroad (Its im- 
portance as a competitor for transcontinental 
traffic), Am Eng & R R Jour-Aug. 2300 w. 


*549. Wrecking Car—Central Vermont Rail- 
road. Ill. (Framing; boom derrick). Am 
Eng & R R Jour-Aug. 700w. 

553. Louisville, New Albany & Chicago Ry. 
Co.’s Lafayette, Ind., Shops. Ill. (General 
arrangement; construction; details). Eng 
News-Aug. I. 1700 w. 

556. The Renewing of Worn Steel Rails 
(Plant and method of re-rolling and trimming). 
R R Gaz-Aug. 2. 1300 w. 

558. Needed Reforms in Handling Freight 
Cars (Extracts from address of L. F. Loree, at 
Car Service Managers’ Convention). RR Gaz- 
Aug. 2. I100 w. 

559. The Shay Locomotive. III. 
sions ; elevation ; tender sections). 
Aug. 2. 550 w. 

560. The Railroads of the World (Statistics 
by countries). RR Gaz-Aug. 2. 350 w. 

582. The Policy of Railroad Consolidation. 


*478. 
British Locomotives. 


(Dimen- 
RR Gaz- 
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Letter from Mr. Samuel Spencer in reply to 
Transportation Committee, with editorial com- 
ment). Ry Age-Aug. 2. 2200 w. 

+584. The New Overland Route Across 
Arabia. Ill. A. F. (Comments on article in 
Contemporary Review; assured future). Ind 
Engng-July 6. 1600 w. 

*608. American and English Locomotives in 
Japan (Comparative dimensions ; coal consump- 
tion), Ind & Ir-July 26. 1000 w. 

*611. The Development of China and 
Japan (Railroads; gauge; bridges; tunnels). 
Ir & Coal Tr Rev-July 26. 2200 w. 

615. Time Required to Stop Trains by the 
Air Brake (Graphic chart from tests). Am 
Mach-Aug. I. goo w. 

617. Master Car and Locomotive Painters’ 
Convention (Queries on painting and clean- 
ing). Ry Rev-Aug. 3. 1300 w. 

618. New Philadelphia and Reading Passen- 
ger Locomotive.  IIl. (Compound ; new 
teatures). Ry Rev-Aug. 3. 400w. 

61g. Automatic Block Signaling with Refer- 
ence to European Requirements. F. A. Delano, 
with Editorial Comments (Paper presented be- 
fore the International Railway Congress). Ry 
Rev-Aug. 3. 2200 w. 

626. Electrical Equipment of the Mount 
Holly Branch of the Pennsylvania Railroad. 
Ill. (Descriptive). Elec Rev-Aug. 7. 


637. New Electric Railway. Statement of 
A. D. Anderson (A projected air line from 
Washington northward to Gettysburg). Mfrs 
Rec-Aug. 2. 1500 w. 

647. Baltimore and Ohio Railroad Tunnel 
at Baltimore. Ill. (Descriptive). Sci Am 
Sup-Aug. 10, 4000 w. 

650. Recent Progress in Railway Signaling. 
A. M. Thompson (Paper presented before the 
International Railway Congress). Eng News- 
Aug. 8. 2500 w. 

652. New Types of English Locomotives. 
Ill. (Details of dimensions, etc). Eng News- 
Aug. 8. 1000 w. 

668. Street Railway Company Cannot Use 
Competitors Tracks Without Express Authority 
(Decision in the suit of chancery in Chicago). 
W Elec-Aug. 10. 1000 w. 

*675. Rate Cutting on American Railways 
(A chat with Mr. Chauncey Depew). Trans- 
Aug. 2. 1400 w. 

677. Lead for Locomotives. C. H. Quereau 
(It is the opinion of the writer that a proper 
adjustment of lead will slightly improve the coal 
record, but that its chief advantage is a saving 
in repairs and time lost by engine failures). R 
R Gaz-Aug. 9. 2800 w. 


678. 
Locomotive. 
and why. Description and dimensions). 
Gaz-Aug. 9. 1800 w. 

680. A Failing Case in Station Design 
(Editorial consideration of error in design of 
the larger stations of the United States) RR 
Gaz-Aug. 9. 3300 w. 


The Reading's Single-Driver Express 
(What the engine has done 
RR 


We supply copies of these articles. See introductory. 
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An Innovation in Printing. 
THE Home Journal, one of the oldest 
of American weekly literary newspapers, 
in its issue of Aug. 7 discusses an innova- 
tion in printing which was initiated about 
a year ago by Lzéerty, a paper which is de- 
voted to the dissemination of the princi- 
ples of Philosophic Anarchy, and which, 
however anyone may be disposed to dis- 
sent from its teachings, is edited with care 
and skill that must command the respect 
of all competent critics. The innovation 
alluded to is the abolition of a convention 
in printing technically called “ justifica- 
tion.” To “ justify” lines in printing when 
setting the type is to make the lines of 
type all of the same length. It is a con- 
vention, pure and simple, and applies only 
to prose composition. The compositor, 
when he approaches the end of a line of 
type and finds that he cannot insert 
another complete word or syllable, takes 
out spaces from between the words already 
set and substitutes thicker spaces (spaces 
are strips of metal shorter than, but of the 
same width as, the types) until the line is 
made of the same length as that of the 
lines previously composed. This operation 
requires care and taste, and in high-class 
work consumes, as computed by TZ%e 
Home Journal, two-sevenths of the entire 
time required for the composition ; that is 
to say, if a printer can set in a given time 
five thousand “ems” when required to 
“justify” the lines, he could, without 
“justifying,” set seven thousand “ ems,’ 
The time consumed in justifying is, accord- 
ing to this computation, two-fifths of that 
. required for the actual type-setting, or 40 
percent. We have not verified this state- 
ment, said to have been based on actual 
experiment, but it appears entirely prob- 
able, and may, we think, be accepted as 
fact. A further computation shows that 
this percentage of needless work repre- 
sents in the civilized world “the produc- 
tive power of the labor of two hundred 
thousand people.” 
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“Supposing that in the entire world 
there are six hundred thousand people en- 
gaged in type-setting (probably a conserv- 
ative estimate), the amount of work which 
they now perform could be performed, by 
the new method, by a little morethan four 
hundred thousand people. From this, one 
of two things would result: either the re- 
maining two hundred thousand would en- 
gage in other pursuits and add to the 
world’s wealth in that way, or else, the 
price of printing falling, the demand for it 
would so increase as to keep the entire six 
hundred thousand at work, thus increas- 
ing the world’s literary product by nearly 
50 per cent. The prices of books and 
periodicals would fall materially, and the 
opportunities for education would be cor- 
respondingly increased. 

“This typographical reform would also 
work to the advantage of the people by en- 
abling them to get the benefit of the type- 
setting machine without paying the inven- 
tora monopoly price for it. If the machine 
effects a saving of 50 per cent. in compar- 
ison with ordinary hand composition, the 
inventor, while his patent runs, will allow 
5 per cent. to the people and keep 45 per 
cent. to himself. But, if the people are in 
a position to say to the inventor that, in- 
stead of accepting his 5 per cent., they can 
save 30 per cent. by adopting the new 
method, he will immediately offer them 35 
per cent., keeping only 15 per cent. for 
himself. Probably in the rough work of 
the daily newspaper, where alone as yet 
the machine plays an important part, the 
new method would save only 15 instead of 
30 percent., since the daily press takes 
less care to secure accurate ‘ justification ’; 
this fact, however, does not affect the vali- 
dity of the above argument. The inventor 
in that case would offer 20 per cent. to the 
people and keep 30 per cent. for himself. 
In this connection it is well to note that 
the supposed necessity of ‘ justification’ 
has been the chief obstacle in the way of 
machine composition. The machine that 
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‘justifies’ automatically is of very recent 
date. But machines were invented long 
ago that would set type without ‘justifica- 
tion,’ so that, were it not for the reverence 
in which we hold a straight edge, hand 
composition would now be a thing of the 
remote past.” 

The fact is that the custom of “ justifi- 
cation” in prose printing rests upon no 
rational foundation whatever. In printing 
blank verse lines are not justified, but, if 
we sought reasons for the custom, we 
could find as many for “ justifying” blank 
verse as for prose. As to the appearance 
of a page printed without “ justification,” 
we have only to open a copy of Shakspere 
or Milton to find it and compare the pages 
with those of an ordinary prose book. We 
shall, on making such comparison, prob- 
ably wonder at the persistence of the prac- 
tice of “justification,” for we certainly 
shall find no hint of its necessity. Asa 
matter of fact, it is utterly arbitrary and 
useless, 

How columns in a newspaper would ap- 
pear without “justification” any one who 
has access to a copy of Lzderty can see, as 
that paper does not “justify” its lines. 
An example of the effect is also given in 
The Home Journal article. Beyond the 
slight impression of oddity which is felt at 
first, as when one puts on a new hat, there 
is no feeling of anything incongruous or 
inartistic. If a page or column were 
really more artistic or beautiful with lines 
justified,” that would be a sufficient 
reason for perpetuating the custom; but 
some of the most beautiful books in ex- 
istence are volumes of blank verse,—a fact 
which proves the contrary. 

It is, however, admitted, in the conclu- 
sion of the argument, that the change ad- 
vocated is not an easy one to bring about. 
‘No journal, unless it be one which es- 
pecially appeals to friends of innovation, 
could adopt this new method of typography 
without subjecting itself to a degree of 
ostracism which no commercial enterprise 
finds it expedient or safe to incur.” 


To the North Pole in a Balloon. 
THE mere fact announced in Nature 
(July 4) that M. Andree, a Swedish en- 
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gineer, has proposed to reach the North 
Pole in a balloon is, of itself, not impor- 
tant, as such a proposal is not unprece- 
dented. The fact worthy of note in con- 
nection with the project is that the details 
of the proposed attempt have been so care- 
fully considered from the practical side by 
a man accustomed to meet and overcome 
difficulties as to command the attention of 
one of the most learned and scientific so- 
cieties in Europe,—the Royal Society of 
Sciences at Stockholm. ature states 
that M. Andree has had “ much experience 
in polar regions, having spent the winter 
of 1882-83 in the far north, and also taken 
part in the Swedish meteorological expedi- 
tion, which lasted a year. He has also 
proved himself to be a dauntless aeronaut, 
his most interesting voyage being one from 
Gothenburg to the Isle of Gothland, in 
which he had to cross part of the Baltic, 
Everything in connection with this pro- 
posed expedition has been minutely stud- 
ied and discussed, and infinite pains have 
been taken to solve all difficulties. 

“The balloon would require a double 
outer covering, and a volume of 6500 cu. 
yds. The ascensional power thus obtained 
would be sufficiently great to carry three 
persons, furnished with provisions for 4 
months, besides allowing for the car being 
fitted up with necessary instruments for 
observation, life-buoys, and Berton’s col- 
lapsible boats. The car could be sus- 
pended in such a way as to allow of in- 
stant detachment in case of a descent into 
the sea. The entire weight of balloon 
must not exceed about 3 tons. In the in- 
stance of Henri Giffard’s captive balloon, 
exhibited in 1878, and which weighed 
about 6 tons, it only required newly in- 
flating after a year’s use. According to 
Graham's observations, a balloon measur- 
ing 834 yds. in diameter can be made suf- 
ficiently air-tight to suffer, per month, 
merely a loss of 13% lbs. of its ascensional 
force. M. Andree, however, hopes to 
produce an absolutely impermeable cover- 
ing. 

“ The balloon, being protected from the 
wind by a wooden enclosure, would be 
inflated as far north as ‘possible, by means 
of hydrogen compressed in cylinders, This 
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Once accomplished, it would begin to as- 
cend. To a certain extent it might be 
steered by means of a sail and several 
guide-ropes, which, dragging on the earth, 
forms, as it were, a brake. The ropes, how- 
ever, would have to be of special composi- 
tion in order to produce the same effect in 
water. The hindrance thus caused to the 
flight of the balloon, together with the 
pressure of the wind, would allow the use 
ofasail. The flight then might be an an- 
gle of 40° away from the wind direction. 
This steering apparatus, invented by M. 
Andree, has often been used by him in his 
aerial voyages. 

“Besides the guide-ropes, heavy lines, 
on which would be placed numbered metal 
plates, would be attached to the car; these 
would serve as ballast. In case of a lower- 
ing of temperature and a consequent de- 
scent of the balloon, it could be lightened 
by throwing off these plates, which, if 
found, would, to a certain extent, show 
the course taken by the explorers.” 

July is named as the proper month for 
Starting, and Spitzengen as the point of 
departure. A clear day should be selected, 
when a clear southerly wind is blowing. 
At this point such a wind has a mean ve- 
locity of 10% yds. per second; but the 
proposed guide ropes would reduce the 
velocity of the balloon to 7% yds. per 
second, at which rate it is computable 
that, if the balloon makes a reasonably 
straight course, the pole would be reached 
in 43 hours from the time of starting. At 
the mid-summer season it is stated that 
the temperature at Cape Thorsden ranges 
from 8° C.to 11° C.; that there are prac- 
tically, no storms; and that only very 
light snowfalls come in June and July. It 
iis further stated by ature, which draws 
upon Revue Scientifique for the details, 
that the project has been approved by 
some of the most experienced Arctic ex- 
plorers. How, after reaching the pole, 
the return is to be accomplished is not 
stated. 


The Charlottenburg Mechanical Testing 
Stations, 

THE Phystkalisch-Technische Reichsan- 

statt is the euphonious German name of a 


REVIEW OF THE INDUSTRIAL PRESS. 


testing station at Charlottenburg, near 
Berlin, which Lugineering (July 19) says 
“is to a certain extent the realization of 
Professor O. Lodge’s desideratum of a na- 
tional laboratory.” This testing station is 
said to be “ popular amongst the manufac- 
turers and purchasers of technical appa- 
ratus and articles, because they can have 
the articles tested by competent and im- 
partial men at moderate charges. And it 
is held in high esteem by men of science, 
because there experiments can be carried 
on which may require a lifetime, the codp- 
eration of several investigators, and the 
continued use of costly apparatus. An 
official testing station is now to be found 
in every larger German town, in connec- 
tion with its university or technical col- 
lege. Some towns can boast of more 
than one technical college, and of more 
than one testing station. Thus Char- 
lottenburg and Berlin possess, in ad- 
dition to the Reichsanstatt, where Pro- 
fessor Fr. Kohlrausch has succeeded the 
great Helmholtz as president, and be- 
sides other institutions of this class, the 
Machanisch Technische Versuchs-Anstatt, 
which has for some time been directed by 
Professor A. Martens. 

“This last institution is divided into 
four departments, each with its chief, all 
of which appear to be amply supplied with 
the requisite machinery and apparatus. 
The last department is devoted to the 
testing of metals, ropes, belts, and also 
wood. The test-pieces, which are not gen- 
erally received of exact dimensions, can be 
prepared in the laboratories, their vari- 
ous strengths ascertained; they can be 
punched, planed, crushed, welded, cast, 
alloyed, etched in acid baths, microscopic- 
ally examined, and photographed, and 
polished sections or slices tested in re- 
flected and transmitted light. For these 
latter purposes a micro-photographic ap- 
paratus has been designed and constructed 
by Professor Martens and Mr. Carl Zeiss, 
of Jena. Special arrangements have been 
made for long-continued and repeated 
bendings, stretchings, &c., of discs, wires, 
and cables. In some tests specimens of 
over 50 ft. length and 30 in. width can be 
dealt with ; polished surfaces can be made 
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in areas of several square feet. In the 
second department building materials are 
examined,—natural and artificial stones, 
glass, wood, roof felting (a kind of paper 
is used in Germany as such), lime, cement, 
mortars, plasters, and drain-pipes. There 
are appliances for continued heating and 
freezing, treating in the wet, and other 
means of imitating the effects of ordinary 
wear and tear. The question of cement 
testing has long been recognized as one of 
public interest in Germany, and for some 
years this mechanical testing station at 
Charlottenburg has been acknowledged as 
the final arbitration court of the govern- 
ment. For acomplete cement test 2 tons 
of the material are required; weights of 
less than 20 lbs. are not accepted even for 
ordinary experiments. The third depart- 
ment, shortly known as the paper depart- 
ment, inquires into paper, cardboard, can- 
vas, tarpaulin, threads, and textile fibres in 
general. It is particularly requested that 


the specimens of paper should be packed 
between thick covers of cardboard, in 
order to avoid creases and the pressure of 
the postal mark. The fourth department 


deals with lubricants; Professor Martens 
is an authority on such matters. 

“ All these testing stations are under the 
superintendence of a government board. 
Pamphlets are issued, stating the way in 
which specimens should be selected, 
handled, packed, &c. They also give a 
summary of the various tests in use, and 
the charges made for these. The Char- 
lottenburg list of tests comprises 419 num- 
bers. Clients have to say, when submit- 
ting their specimens, what they wish to be 
done. If in doubt about the best way in 
which to obtain their aims, they are ad- 
vised to communicate with the director. 
By request, experiments are conducted on 
the special lines desired; the certificate 
issued in such a case contains a notifica- 
tion to this effect. Prepayment is the 
general rule. For investigations which 
will occupy a long time a deposit is de- 
manded, and a discount, varying from 10 
to 20 per cent., allowed. The same facili- 
ties are offered to firms which frequently 
consult the testing station. The chemical 
laboratory in the Invalidenstrasse, Berlin, 
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which is connected with the Mining 
Academy of Berlin, makes a specialty of 
ink and fuel testing, besides undertaking 
general analyses, more particularly of in- 
organic substances. Since 1889 the super- 
vising board of the Prussian testing sta- 
tions has published ‘ Mittheilungen’ on 
the work done and experience gained. 
These journals contain vafuable informa- 
tion, and the apparatus originated in these 
laboratories can be freely copied.” 


A Novel Chemical Balance. 

THIS is a balance for weighing very 
small quantities of substances. It acts on 
the principle of the well-known hydrome- 
ter. It is the invention of Mr. H. Joshua 

Phillipa; F. I. C. F: C.. 
consulting chemist, and is illus- 
trated and described in Lugz- 
neering (June 14). 

“It consists of a glass cylin- 
der, upon the top of which can 
be fixed a portable brass ring 
containing two upright guide 
rods of brass 6 in. high and % 
in.in diameter. The balance 
proper consists of gilded brass 
bulbs, into which is screwed an 
aluminum stem. Screwed on to 
the top of the stem there are 

arms, also of aluminum, which are per- 
forated at each end so that the guide- 
rods can pass through them. Upon 
the centre of the arms there is a recep- 
tacle for a small aluminum scoop or 
pan to hold the substance to be weighed. 
Underneath the arms, it will be seen, 
there are projecting needle-points; there 
js also a movable point upon one of 
the guide-rods. The manner of using 
the instrument is as follows: the cyl- 
inder is first filled with cold recently- 
boiled water; the bulbs and attachments 
are then dropped in, the guide-rods pass- 
ing through the perforations of the arms. 
The balance sinks into the water until the 
bulbs are just covered. Supposing 0.2 
gramme of steel drillings are desired to 
be weighed. A o.2 gramme weight is 
dropped into the portable pan; the bulbs 
then sink to a definite depth, which can 
be ascertained by bringing the movable 
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needle-point upon the guide-rod so as to 
face the point fixed upon the arm. The 
weight is now taken off, and the bulbs rise 
again. The sample of steel drillings is 
now gradually introduced into the empty 
pan until the needle points are again op- 
posite each other,—gently tapping the 
instrument to remove any friction,—and 
the 0.2 gramme of steel is thus quickly 
obtained. The range of weight that such 
an instrument is capable of recording 
must of necessity be of narrow limits. 
The depth to which the instrument will 
sink inthe liquid with a given weight, and 
also its delicacy, will depend upon the 
diameter of the stem. The diameter of 
the stem of the balance shown in the 
sketch is +; in., and a load of 0.2 gramme 
will sink it about 3% in. The height of 
the cylinder is to in., and its diameter 17% 
in., and the total length of the stem 5% in. 
An instrument of these dimensions will be 
found useful for weighing steel for carbon 
tests, &c., and also for weighing certain 
precipitates, &c.” 


The Kauri Gum Industry in New Zealand. 
THE New Zealand Official Year Book 
has an article on this subject, reprinted in 
The Colliery Guardian, of which we make 
the following abstract : 
The kauri gum is not chemically agum, 


but atrue resin. It is the solidified tur- 
pentine of the kauri, and occurs in great 
abundance in fossil condition in the north- 
ern part of the Auckland provincial dis- 
trict, from the North Cape to Middle 
Walkato, and is dug upalike on the driest 
fernhills and the deepest swamps. The 
purest samples are found on the Cape Col- 
ville peninsula. A large quantity is also 
obtained from the forks of living trees, but 
is considered of inferior quality and fetches 
a lower price. At the present time gum- 
digging employs nearly, or quite, 7,000 
persons, including Maoris and aliens. In 
the fossil state kauri resin occurs in larger 
or smaller lumps, from thesize of a walnut 
to that of a man’s head. Pieces have been 
found weighing upwards of 100 lbs. When 
scraped, the best specimens are of a rich 
brown color, varying greatly in depth of 
tint. Sometimes translucent, or even 


transparent, specimens are found, occa- 
sionally with leaves, seeds, or small insects 
enclosed. When obtained from swamps, 
the resin is very dark-colored, or even al- 
most black, and fetches a low price. Wai- 
kato resin is the darkest of all. Transpa- 
rent, or semi-transparent, specimens fetch 
very high prices, being used as a substitute 
for amber in the manufacture of mouth- 
pieces for cigar-holders, pipes, &c. The 
great bulk is used in the manufacture of 
varnishes, and in countries where much 
varnish is made it holds the chief place in 
the market. Itis exported chiefly to Eng- 
land and the United States. 

The digger’s equipment is of simple 
character, A gum-spear (that is, a light, 
pointed iron rod, fixed in a convenient 
handle) is used to test the ground ; the gum 
is then dug out with a spade and carried 
home in a sack. In many cases the spear 
is dispensed with, and the entire area is 
dug over to sucha depth as the digger 
thinks likely to be profitable. An old knife 
is used to scrape the gum, the scrapings 
being utilized in the manufacture of fire- 
kindlers. 

Gum-digging is a standing resource for 
the industrious unemployed, and has en- 
abled Auckland to tide over periods of 
serious commercial depression with com- 
paratively little difficulty. It has also been 
of vast benefit to hundreds of settlers with 
but small capital ; not a few, who have at- 
tained a large measure of prosperity, look 
back gratefully to the help afforded by cas- 
ual work on the gum fields. In the com- 
missioners’ report it is stated that the 
average earnings of the digger on leased or 
private land are 27s. per week, while the 
actual cost of living is from Ios, to 12s, As 
the digger has no difficulty in constructing 
a weather-proof hut, he is not called upon 
to pay house-rent ; his fire-wood also is ob- 
tained free of cost, so that he clears from 
15s. to 17s. per week above the cost of liv- 
ing. Asa matter of fact, the industrious dig- 
ger is in a more favorable position than the 
figures just given indicate, since the average 
earnings are unduly lowered by the pres- 
ence of a number of old people, who have 
taken to the work, as wellas of others who 
are content to live from hand to mouth, 
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Current Leading Articles on Various Scientific and Industrial Subjects in the American, English and Britisk 
Colonial Technical Journals—See Introductory. 


*3. Natural Science Training for Engineers. 
N.S. Shaler (A plea for a broader course in 
scientific instruction). Eng Mag-Sept. 2800 w. 

+15. Sanitary Topography, Climate, and Min- 
eral Springs of New York. A. N. Bell (Treated 
popularly with table of temperatures and rainfall 
and other meteorological data). San-July. Se- 
rial. Ist part. 1800 w. 


t16. Report of Progress in Public Hygiene. 
S. W. Abbott (Relates largely to sanitation of 
shops and factories, but includes filtration of 
sewage and municipal sanitation). San-July. 
3200 w. 

+20. The History of a Recent Astronomical 
Discovery. A. W. Drayson (The author claims 
to have discovered an error in astronomical 
works with reference to the movement of the 
poles of the earth relatively to the poles of the 
ecliptic). New Sci Rev-July. 3700 w. 


t21. Climate and High Altitudes. Henry 
Russell Wray (Relation of altitude to climate with 
reference to effect of climate upon pulmonary and 
other diseases). New Sci Rev-July. 1200 w. 


+22, The Curvature of Space. John Dol- 
man, Jr. (Discusses hyper space, or non-encli- 
dean space, and the so called fourth dimension). 
New Sci Rev-July. 4200 w. 

49. Dickerson’s Prccess and Apparatus for 
the Production of Acetylene Gas from Calcium 
Carbide. (Copy of drawings, specifi-ations 
and claims of patent granted to E. N. Dicker- 
son, June 25, 1895). Am Gas Lgt Jour-July 8. 
1300 w. 

71. The Relation between Composition and 
Refractory Characters in Fire-Clays. H. Jochum. 
Am Mfr. & Ir Wid-July 5. 500 w. 


+82. Reasons for Predicting the Existence 
of Argon. C. J. Reed (Mathematical discus- 
sion of atomic relationships). Jour Frank Inst- 
July. 2400 w. 

g8. Orthochromatic Photography. Sci 
Am Sup-July 13. 800 w. 


g9. The Depths of Space. Robert S. Ball 
(Reprint from N. Y. Sun). Sci Am Sup-July 
13. 2200 w. 

100. The New York State Fish Hatchery, 
Cold Spring Harbor. A.D. (Popular descrip- 
tion). Sci Am-July 13. 1800 w. 


105. Progress of Sulphuric-Acid-Making. A. 
D. Ledoux (History; evolution of plant and 
methods; recent improvements). Mfrs Rec- 
July 12. 1800 w. 

+127. Magnesia in Portland Cement (Con- 
flicting observations ; temperature in burning). 
Ind Engng-June 8. 500 w. 


+145. Recent Science. P. Kropotkin (Gives 
a history of the discovery and a review of the 
present scientific knowledge of the new elements, 
argon and and helium; the latter obtained now 
from Bréggerite as well as Clevéite. A _ re- 
view of the present status of electricity as 
related to meteorological science, and remarks 


We supply copies of these articles, See introductory. 


upon the usefulness and practicability of Arctic 
exploration). Ninenteenth Cent-July. gooo w. 


+146. Color-Music. William Schooling (Sug- 
gests a new art that may appeal to the emotions 
through color, in a manner analogous to the 
effect of music, since both color and tone are 
sensorial effects of exterior “wave motions). 
Nineteenth Cent-July. 3800 w. 


+147. Some Lessons from Kiel. W. Laird 
Clowes (Aspects of importance to European na- 
tions both from the military and commercial 
standpoint). Nineteenth Cent-July. 6500 w. 


167. Petroleum and Asphalt in Eastern Eu- 
rope and Asia. Am Mfr & Ir Wld-July 12. 
1300 w. 

*170. The Rotation of the Earth. Ill. M. 
F. O'Reilly (Describes a repetition of Faucault’s 
famous experimental demonstration of the 
earth's rotation performed at Trinity College, 
Dublin). Engng-July 5. 3000 w. 


180, The Problem of Equipoise in Life. 
Abstract of address by James B. Angell (The 
individual as a member of society). Elec 
Engng-July. 1000 w. 

183. The Sun. David P. Todd (Present 
state of knowledge pertaining to the sun. Astro- 
nomical ; chemical ; physical). Science-July 12. 
6500 w. 

190. Stones as a Source of Fertility. T. H. 
Hoskins. Gar & For-July 17. 1100 w. 


*198. Argon and the Kinetic Theory. C. 
E. Basevi (A study in molecular physics and 2 
correction of the equation whereby argon has 
been shown to be monatomic). Nature-July 4. 
1200 w. 


*1g9. Argon and Helium in Meteoric Iron. 
W. Ramsay. Nature-July4. 1500 w. 


*200. Proposed Balloon Voyage to the Pole. 
W. Nature-July 4. 800 w. 

*201. The Relative Powers of Large and 
Small Telescopes in Showing Planetary Detail. 
W. F. Denning (Phenomenal results claimed to 
have been recently obtained with small tele- 
scopes). Nature-July 4. 2900 w. 

*229. Technical Education Conference (Pro- 
ceedings of Instruction Committees of various 
county councils, having for object the extension 
of the usefulness of the Society of Arts in tech- 
nical education), Jour Soc of Arts-July 5. 
10000 w. 

*253. The Kauri Gum Industry in New 
Zealand (Statistics from Year Book). - Col 
Guard-July 5. 1000 w. 


287. Washington Timber (An estimate of 
available standing timber. suitable for lumber 
manufacture, in the Pacific Northwest). Sci 
Am-July 20. 1300 w. 

#312. Division of the Bunsen Flame. Lewis 
T. Wright (On the induction of the explosive 
wave, and an altered’gaseous condition in an ex- 


ia 
| 
ia 
| 
| 
| H 
| 
| 
} 
| 


1192 


plosive gas mixture by a vibratory movement). 
Gas Wld-July 13. 4500 w. 

216. Petroleum and Asphalt in Eastern 
Europe and Asia (Localities in the world where 
found and local characteristics of products). Am 
Gas Lgt Jour-July 22. 1500 w. 

*319. The Electrical Measurement of Star- 
light. George M. Minchie (System based on 
the electrical effect of starlight upon photoelec- 
tric cells. Measurements of electromotive force 
of the light of Jupiter, Saturn, Vega, Arcturus, 
Procyon, etc), Nature-July 11, 2200 w. 


*321. Scientific Uses of Liquid Air. Prof. 


Dewar. Elect’n-July 12. 6000 w. 

336. A $2,000,000 Plant. Developing a 
New Industry in Southwest Virginia. H. S. 
Fleming (Soda manufacture), Mfrs Rec-July 
19. 1200 w. 

*341. Report on Metric Weights and Meas- 
ures (Professional opinions). Chem Tr Jour- 
July 13. 500w. 

*342. Marble in East Tennessee. III. (To- 
pographical uses), Stone-July. 14800 w. 

*349. The Dominion of Canada. Ill. W. 
H. Withrow (Descriptive. Cities ; population, 
etc. Interesting article), <Chau-Aug. Serial. 
Ist part. 2200 w. 

#351. Land Wrested from the Sea. Martin 
Beck (The drainage of the Zuider Zee. The 
North Sea coast, and Balticcoast), Chau-Aug. 
3200 w. 

381. Photography in Natural Colors (Sys- 
tem as explained by Dr. Joly at soiree of the 
Royal Society). From the London Times. Sci 
Am Sup-July 27. 1g00 w. 

*392. Substitution of Teacher for Text- 
Book. J. M. Rice (An endeavor to point out 
where the weakness of teachers lies, and the 
remedy). Forum-Aug. 3200 w. 

*394. The Drift of Population to Cities: 
Remedies. Henry J. Fletcher, Forum-Aug. 
7000 w. 

423. The Causes of the Gulf Stream. R. 
Meade Bache. Sci-July 26. 4400 w. 

434. New Oil Fields (Penna., Ohio, W. Va). 
Am Mfr & Ir Wld-July 26. 800 w. 


*460. Notes on Water Gas. George Ritchie 
{Abstract of paper read at the West of Scotland 
Iron and Steel Inst), Ir & Coal Tr Rev-July 
Ig. 1800 w. 

*480. The Mechanical Testing Station at 
Charlottenburg (General outline of this national 
laboratory). Engng, Lond-July 1g. 700 w. 

*483. Photometric Standards (Report of 
Board of Trade Committee). Col Guard-July 
Ig. 1500 w. 

498. The Iron Pillar near Kolab Minar, 
Delhi). Ill. A heavy forging of the 4th cen- 
tury). Ir Age-Aug. I. 500 w. 

507. The Manufacture of Artificial Limbs. 
ill. (Processes ; machines and tools). Sci Am- 
Aug. 3. 1200 w. 

509. The Rawhide Cannon, III. (Govern- 
ment tests at Sandy Hook ; construction). Sci 
Am-Aug. 3. 1800_w. 


REVIEW OF THE INDUSTRIAL PRESS. 


+516. Argon. The New Constituent of the 
Air. John Tappan Stoddard (The discovery a 
masterly achievement), Pop Sci M-Aug. 
2800 w. 


+526. The Eartha Magnetic Shell. Frank 
H. Bigelow (Mathematical analysis ; observatory 
data), Am Jour of Sci-Aug. 5000 w. 


530. The Use of Hot Air in Drying. E. M. 
Cook (Practical and theoretical). Sci Am Sup- 
Aug. 3. Serial. Ist part. 2800 w. 


531. New Combination of Argon: Synthesis 
and Analysis. M. Berthelot (Reprint of articles 
in Chem. News and Nature). Sci Am Sup-Aug, 
3. 2500 w. 

+544. The Ball Nozzle. Ul. Arthur Kitson 
(Gives an alleged explanation of the action of 
the device). Jour Fr Inst-Aug. 2400 w. 


+545. Having the Logarithms of Two Num- 
bers, to Find the Logarithm of Their Sum or 
Difference. Nathaniel Hill (Gives an alleged 
new method of solving this problem by use of a 
table of ordinary logarithms). Jour Fr Inst- 
Aug. 700 w. 

*551. Speed in Migratory Flight of Birds. 
Karl Mills (Condensed from the Proceedings of 
the Ornithological Society of Vienna. The au- 
thor is Sec. of the Aeronautical Society of Vi- 
enna). Am Eng & RR Jour-Aug. 2600 w. 


*552. Pilcher’s Soaring Machine. IIl. (De- 
scriptive.) Am Eng & R R Jour-Aug. 700 w. 

554. The Limit of Human Endurance of High 
Air Pressures (Experiment up to 76-8 Ibs. press- 
ure). Eng News-Aug. I. 700 w. 


555 The Metric Decimal System of Weights 
and Measures (Report of J. L. Wilkinson, Inter- 
national Railway Congress, with editorial com- 
ment). Eng News-Aug. 1. 3800 w. 


586. Cotton Seed Oil and Its Products—A 
List of the Cotton Seed Oil Mills of the South. 
Edwin Lehman Johnson (Trade statistics, with 
editorial comment) Tradesman-Aug. I. 10500 w. 


*600. Insects Injurious to Stored Grain. W. 
G. Johnson. Am Mill-Aug. Serial. Ist part. 
700 w. 

+601. Glacial Notes from the Planet Mars. 
E. W. Claypole (Modern view of supposed gla- 
ciation). Am Geol-Aug. 3000 w. 


$602. Correlations of Stages of the Ice Ag: 
in North America and Europe. Warren Upham. 
Ill. (Geological.) Am Geol-Aug. 5000 w. 


+654. How Translatory Movement May Be 
Derived from Vibratory Movement. J. Wood- 
bridge Davis (A study in molecular physics). Sch 
of Mines Quar-July. 3800 w. 

+657. The Condensation of Fumes by Static 
Electricity. Malvern W. Iles (Places on record 
interesting facts and part of the literature relative 
to the use of static electricity for condensation o! 
fog, mist, dust and smoke). Sch of Mines Quar- 
July. 8cow. 

+683. The Analysis of Vulcanized India- 
Rubber. By a member of the British Society of 
Chemical Industry. Ind Rub Wld-Aug. 10. 
3600 w. 


We supply copies of these articles. See introductory. 
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AN ELEMENTARY TEXT-BOok OF HypROSTATICS. BY 
William Briggs, M A,F C.S.,F.R. A. S., gen- 
eral editor of the Tutorial Series; principal of 
University Correspondence College; and G. H. 
Bryant, M. A, Smith’s Prizeman, fellow of St. 
Peter’s College, Cambridge, authors of ‘Co- 
ordinate Geometry” and ‘‘An Elementary Text- 
book of Mechanics.” London and New York: 
W.B Clive. [208 pp , 5’ x7’’,cloth. Price, 50 cts } 

THIS book includes such portions of 
hydrostatics and pneumatics asone must 
know in order to pass examinations for the 
London matriculation. The principle is 
adopted of relying upon first principles, 
rather than memorizing mathematical for- 
mulas. The method isa good one, and the 
whole subject is presented in a clear, com- 
prehensive, and effective manner. Aswith 
all of the books of this series, very numer- 
ous and well chosen practical examples are 
given for exercises. The principles are, 
therefore, thoroughly impressed upon the 
mind by practical work. 

MOTIVE POWERS AND THEIR PRACTICAL SELECTION. 
By Reginald Bolton, past president of the Civil 
Mechanical Engineers’ Society, associate mem- 
ber of the Institution of Civil Engineers, and 
member of the London Chamber of Commerce 
New York: Longmans, Green & Co., and Lon- 
don, 1895. [257 pp, 5/’xX7%”, cloth. Price, 
$2.25.) 

TREATS comprehensively of available 
motive powers for driving machinery. One 
of its principal merits isthe very thorough 
manner in which it deals with the subject 
of oil engines, now fast coming to the front 
among the motors of the world. Particu- 
larly in Europe has there been recently a 
very great extension of the use of oil 
engines. In America the employment of 
gas engines has been more prevalent, but 
this will be followed soon and rapidly by 
the employment of oil engines, when the 
economy, simplicity, and convenience of 
these have become better known. The 
author is a gentleman of high attainments, 
well qualified to treat the subject he has 
undertaken to discuss. The book is prin- 
ted in admirable style, with clear, bright 
type and well-executed diagrams illustrat- 
ing the text where needed. Those desiring 
information upon the entire range of 


motors now in use will find this book a 
valuable help. 


Tue Tutortat Paysics. VOLUME Iv. A TEXT-BOOK 
of Magnetism and Electricity, with 160 illustra- 
tions and numerous examples. By R. Wallace 
Stewart, D. Sc., second edition, 1894, London and 
New York: W.B. Clive. (344 pp,5’’x7”. Price, 
$1.00.] 

THE preface to the first edition of this 
book states that it was primarily written 
for the use of candidates for the matricula- 
tion, intermediate science, and preliminary 
scientific examinations of the University 
of London. This probably characterizes 
the nature of the work sufficiently to 
obviate the necessity of further remarks. 
upon its original purpose and scope. The 
book has, however, been carefully revised, 
and much new matter has been added in 
the second edition, so that it is now 
brought up to date of publication. It isa 
thoroughly good text-book upon the sub- 
ject treated. It contains some of the best 
problems for exercises and application of 
formula in electricity that we have met 
with. 


THE MECHANICAL ENGINEERS’ POCKET-BOOoK. A 
reference book of rules, tables, data, and formu- 
las for the use of engineers, mechanics, and stu- 
dents. By William Kent, A. M., M. E , consulting 
engineer; M.A.S. M. E., A.I.M.E. First edition. 
New York: John Wiley & Sons, 1895. [1087 pp., 
4”X6'”. Folding morocco cover, pocket - book 
style, giltedges. Price, $5.00.] 

A new-comer in this well-occupied field. 
The author states that it is largely made 
up from notes acquired in his own practice 
as an engineer. These have also been 
added to by collections of engineering 
facts and figures, the work of many years. 
At the request of the publishers, a selec- 
tion from this large mass of material has 
been made, and the result is present in 
this book. The general style of printing, 
paper, and binding are very much like 
that of Haswell’s book, with which almost 
every American engineer is familiar; there 
appears, however, to be in this book 
greater symmetry of arrangement, and 
facts pertaining to any particular depart- 
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ment of engineering are grouped together 
in a manner superior to that‘of some oth- 
ers we have seen. A very thorough index 
is also supplied. Of course, in the first 
edition of a book of this kind, errors of 
commission and omission are likely to 
have occurred, and the publishers request 
that those who become readers of the 
volume will kindly call their attention to 
any errors they may discover. It has been 
impossible to examine this large colleetion 
of data and formulz closely in every part, 
but we will say that, in a general inspection 
of it, it has appeared to us to be a very 
well-prepared and reliable book. 
AND THEORY OF THE By STRICK- 
land L. Kneass, C. M. S. M. E., Franklin 
Institute, and Engineers’ tik of Philadelphia. 
New York: John Wiley & Sons, 1894. [132 pp., 

6’ x9", cloth. Price $1.50. 

THIS book contains an account of the 
early history of the Giffard Injector, and 
the development of the invention to its 
modern form; also notes upon the shape 
and proportion of the tubes, and the 
wear of the different parts, with a review 
of the theory, and illustrated descriptions 
of the most important locomotive and 
itionary injectors, accompanied by nu- 
jerous tables and diagrams of tests. It 
has been the object of the author to give 
greater prominence to the practical side of 
the discussion than to the theoretical, in 
order to make the book useful both to 
those who operate injectors and those who 
are responsible for the motive power of 
large railroads. The purely mathematical 
theories, however, which are of such inter- 
est to students, have not been neglected. 
The theoretical side of the question has 
been considered by what the author con- 
siders the simplest method ; he approaches 
the subject from a mechanical point of 
view, considering the injector as an appar- 
atus in which the momentum of a jet of 
steam is transferred to a more slowly 
moving body of water, producing a resul- 
tant velocity sufficient to overcome the 
pressure of the boiler. A very cursory 
glance at the book is convincing that the 
author has undertaken to treat a subject 
with which he is thoroughly familiar. The 
style and method of treatment are good, 


BOOKS OF THE MONTH. 


and the printing, paper, and binding are of 
that high order characteristic of the books 
issued by its publishers. 


ELECTRICAL ENGINEERS’ AND STUDENTS’ CHART AND 
Hand-Book of the Brush Arc Light System. By 
H. C. Reagan, Jr. New York: Norman W. Hen- 
ley & Co, [48 pp», 6X9", cloth. Price, $1.00.] 


THE purpose of this book is to supply 
theoretical and practical instruction with 
reference to the simply constructed, yet 
little understood, Brush dynamo; it is, 
therefore, adapted to the wants of students, 
engineers, and dynamo-tenders. The ex- 
planations and instructions are completely 
up to date, giving descriptions of the very 
latest Brush dynamo. A novel and very 
useful feature, which might well be imi- 
tated in other engineering works, is a 
detached revoluble celluloid chart. By 
turning this in different positions the man- 
ner of cutting the lines of force, the direc- 
tions of the flow of current induced in the 
armature coils, the method of computing 
current, the flow of current to the external 
circuit and return to the negative brush, 
are all very clearly shown, as is also the 
This 


position for setting the brushes. 
chart is contained in a pocket made inside 


of the cover. Such charts might be pre- 
pared illustrating valve motions and other 
working parts of machines in other depart- 
ments of engineering. Blank pages are 
left at the end of the text for memoranda, 
We can recommend this book without 
hesitation to all who desire to become 
familiar with the Brush system. 


STREET RAILWAY INVESTMENTS, A SUPPLEMENT TO 
the Street Railway Journal. H. B. Hollins & Co., 
Bankers, corner Wall and Broad Streets, New 
York. {248+LXIII pp., 


THIS work is claimed to be a far more 
complete and satisfactory presentation of 
the street-railway interests of the United 
States than has ever before appeared. It 
contains the municipal statistics of the 
large cities and the maps of the principal 
systems very clearly and conveniently ar- 
ranged and carefully indexed. The pub- 
lisher states that accuracy has been secured 
by sending proof to every street-railway 
company for revision, in advance of pub- 
lication. 
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The Business Situation in Review— 
Factors in the Recent Improvement.* - NEWTON SHARP. 


The Emancipation of Labor by Machinery— 
An Economic Delusion Exploded. A. &. OUTERBRIDGE, Jr. 
Natural Science Training for Engineers— 
Improved Character of Scientific Education. N.S. SHALER. 
Labor Legislation in the United States— 
/ ENGINEERING The Multiplicity of Needless Laws. GEO. KIRBY HOLMES. 
MECHANICS The Modern Problem of Grade Crossings— 


7 \RCHITECTURE Experience and Practice inNew England WM. O. WEBBER. 
INING . The Earliest Transatlantic Steamships— 


Covering the Period from 1819 to 1855. S W. STANTON. 
ELectricir Surveying and Mapping a City— 
RAI LWAYS The Great Importance of Accurate Work. C. H. RICE. 
NAVIGATION The Revolution in Steel Making— 
Importance of the Open Hearth Process. WM. METCALF. 
| HEMISTRY Ontario Drain Tunnel and Electric Plant— 
NDOSTRIAL A Work of Interest to Electrical and Mining Men. C. R. McKAY. 
SociotogY The Architecture of Modern Hospitals— 
Their Interior Design and Location. E. C. GARDNER. 


SS Review of the Industrial Press— 


With an Index to all the leading articles published currently in the 
technical journals of the United States and Great Britain, 


Architecture & Build’g,1113 Marine Engineering, 1149 

Civil Engineering, . 1120 Mechanical Engineer’g 1154 

Domestic Engineer’g, 1128 Mining and Metallurgy, 1162 

Electricity, . . . 1133 Municipal Engineering 1171 

Industrial Sociology, 1142 Railroading, . . . 1179 
Scientific Miscellany, 1185 


Books of the 1193 Machinery, 1195 


The Rising Tide of Business Prosperi 


FOR INTRODUCTION TO AUTHORS, SEE PAGE 5. 
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ADVERTISING. 


ee | _ IN NO CASE NEGLECT YOUR ADVER- 


ADVERTISING IS THE MAINSPRING 
OF BUSINESS. 


BUSINESS THIS FALL WILL BE VERY 
ACTIVE AND COMPETITION CLOSE. 


1] IF YOU HAVE NOT THE TIME OR INCLINATION TO SYS- 
| TEMATICALLY ORGANIZE YOUR ADVERTISING DE- | 
PARTMENT, SEND US A NOTE AND WE WILL EXPLAIN | 
| TO YOU A SYSTEM THAT THE LEADING MANUFACT- | 
URERS HAVE USED FOR NEARLY 20 YEARS TO THEIR 
GREAT ADVANTAGE AND SATISFACTION. 


WE MAKE A SPECIALTY OF 


TRADE 


AND CAN GIVE YOU THE BEST SERVICE AT THE 
. LOWEST RATES. 


111 LIBERTY STREET, 


BENJ. R. WESTERN, PROP'R. New York City. 


Jos. H. WILLIAMSON, MGR. 


Please mention The Engineering Magazine when you write. 


| 
| 
| Telephone, Cortlandt.” 
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Copyrighted, 1895,sby The Engineering Magazine Co. Entered at the New York Post Office as 
Second-class mail matter. 
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MISCELLANEOUS 


BROWN HoilsTING & CONVEYING MACHINE Co. 
CLEVELAND, O., U. S. A. 


NEW YORK OFFICE, GENERAL WESTERN OFFICE, PITTSBURGH OFFICE, 
HAVEMEYER BLDG. MARQUETTE BLDG., CHICAGO, ILL. CARNEGIE BUILDING. 


COMPLETE SYSTEMS FOR HANDLING OF MATERIALS. 


The most perfect moghiner for handling ore, coal, etc., 
and cars. Soe maker from vesaele, decks 


THE BROWN PATENT CANTILEVER CRANES, IN USE ON THE 
CHICAGO MAIN DRAINAGE CANAL. 
The best machinery for handling material in Ship Building Yards, such as 
MARINE PLATES, ARMOR PLATES, STRUCTURAL WORK, ETC. 


DESIGNERS AND BUILDERS OF TRAVELING, LOCOMOTIVE, JIB, PILLAR 
and other CRANES, Friction Clutch Hoisting Engines, Boilers, Skip Cars, Self- 
Dumping Buckets, Friction Clutches, etc. 


THE STIRLING 
SAFETY BOILER. 


No cast Metal. No flat surfaces, 
No stay Bolts. 
No multitudinous hand hole plates, 
four man holes giving access to every part. 


THE STIRLING CO., 
Gen’l Offices, Pullman Building, 


CHICACO, ILL. 
Marine Machinery and Steam Yachts 


ON HAND AND BUILT 
TO ORDER. 


MARINE IRON WORKS, 
Clybourn and Southport Aves., 
CHICAGO, ILL. 


The Marion Steam shovel. 


Weare pleased to announce the success of OsiT! pan 
the WORLD’S COLUMBIAN EXPOSITIO 
the matterof Awards. Wehavereceived TION 
Testi peed oo Our Diploma reads as below, and no 
more need be added toit. It simply tells the tale of the merit 
of our Machines. Bear in mind that this Award was not given 
at the National Exposition of Railway Appliances held in Chi- 
cago in 1893, but was given by the World’s Columbian Exposi- 
tion in 1893. 
Diploma: Marion Steam Shovel Co. Steam Shovel and Dredge Machinerye 
For General Excellence of Design of Barnhart's Steam Shovel, Me ing wide 
working range with simplicity of parts. Also for Excellence of Design and 
Workmanship of Dredge Machinery. 
2. Ballast Unioader, Excellence of Design, enabling ordinary flat cars to be 
used service with small expense, no permanent 


HE MARION STEAM SHOVEL CO., 607 W. CENTER ST., MARION, 0, 


“The Widening Use of Compressed Air.” 


Revised to date and profusely illustrated, is contained in complete Catalogue 
No. 8, just issued and mailed FREE. 


CLAYTON AIR. COMPRESSOR WORKS, 


26 CORTLANDT ST., NEW YORK. 
Please mention The Engineering Magazine when you write, — 
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MISCELLANEOUS 


ENGINEERS 
and 
ARCHITECTS’ 


RED LEAD 


ground specially to your order. 
Strict adherence to formula guaranteed. 
Harrison Bros. & Co., 
Philadelphia, 
Chicago, 
New Orleans, 
New York. 


gineering, Surveying and Drafting instruments and 


AND LEVELS sees QUEEN & co., Inc. 


220 p. Hlustrated Catalogue mailed 
Rec ONLY ifthisad, ismentioned, N.¥. OFFICE, 16 FuLTONST. PHILADEL?HIA. 


MOST EFFICIENT APPARATUS 


— — 


ELECTRIC - LIGHTING 


~~. AND—~— 


Transmission of Power. 


SHAWHAN-THRESHER ELECTRIC 


DAYTON, O., U.S.A. 


A Miller’s Profit 


Lies in the accuracy and amount of work it 
will or can be made to produce in a given time. 
No machine will do better nor more than ours. 
Get our book and ascertain just what it’ll do. 


The Cincinnati Milling Machine Company, 
Cincinnati, Ohio. 


TOLEDO, OHIO. 


Our Giant.”’ 
Send for Catalogue. 


See next issue of this 
magazine, 
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THE VULCAN IRON WORKS CO 
e 
THE VULCAN IRON WORKS. LOLEDO.OHIO. U.S.A 
Please mention The Engineering Magasine when you write, 


PUBLISHER’S ANNOUNCEMENT. 


Terms :—$3.00(or 12s. 6d.) a year in advance. Booksellers and Postmasters receive subscrip- 
tions. Subscribers may remit to us in P, O. or express money-orders, or in bank checks, drafts, or 
registered letters. Money in letters is at sender’s risk. The date to which each subscription has been 
paid appears, with the address, on the wrapper enclosing each number of the Magazine. 

Special Notice:—The publishers must be notified by letter when a subscriber wishes his 
Magazine discontinued, All arrearages must be paid. 

Bound Volumes :—(Containing the numbers for six months), in half Morocco, $3.00; half 
Russia $2.75; half American seal, $2.75: full sheep, $2.75 ; cloth, $2.50. Back numbers will be exchanged, 
if in good condition, for corresponding bound volumes in half Morocco for $1.50; half Russia, $1.25: 
half American seal, $1.25; full sheep, $1.25; cloth, $1.00 per volume (six numbers); subscribers paying 
charges both ways. Postage on each volume zo cents. All numbers sent for binding should be mark 
with owner’s name. Volumes end with March and September numbers. 

Advertising :—The rates for advertising will be quoted on application. 


THE ENGINEERING MAGAZINE:CO., 
Cable address: 


Palnud, Mew York. Times Building, New York, U. S. A. 


AUTHORS AND Papers THIS MONTH. 
NEWTON SHARP ( Zhe Business Situation in Review)=Born at Newport, Va., 1865 ; 
received business education ; employed in banking for several years ; financial reporter for Even- 
ing Sun (New York) 1891 to 1893; since latter date financial editor of the same paper; also 
editorial writer on various subjects ; has acted as financial correspondent of Chicago and Boston 
newspapers. 

ALEXANDER EWING OUTERBRIDGE, JR. (7h%e Emancipation of Labor by Ma- 
chinery\=Born in Philadelphia, 1850; educated in Episcopal Academy and by private tutor in 
analytical chemistry ; lectured on physics and taught English branches at Episcopal * cademy 
1868-69; appointed assistant in assay laboratory of United States Mint, Philadelphia, 1869 ; ap- 
pointed Commissioner to Centennial Exposition, representing Colonies of British Guiana 1876 ; 
invented and tested at United States Mint, Philadelphia, an apparatus for saving volatilized bullion, 
which was fully endorsed and recommended for adoption in official letters ef the late Prof. James. 
C. Booth, then ‘‘melter and refiner,’’ and the late William E. DuBois, then ‘chief assayer,’’ 
1879 ; transferred to Mint at New (Orleans to organize Assay lepartment 1879 ; resigned from 
Mint 12 years later to accept position as metallurgist and experimentalist at car-wheel works of 
A. Whitney & Sons, Philadelphia 1881; appointed member of board of examiners of Interna- 
tional Electrical Exposition, Philadelphia 1885 ; awarded the John Scott Legacy medal and 
premium by the city of Philadelphia on recommendation of the Franklin Institute for discovery ot 
process of casting molten metals on carbonized fabrics and obtaining replicas thereof, 1887 ; re- 
signed from car-wheel works and accepted a similar position at machine tool works of Wm. Sel- 
lers and Co., Incorporated, 1888. He has beena voluminous contributor to scientific and tech- 
nical publications of first rank and has delivered addresses before numerous learned bodies. 

NATHANIEL SOUTHGATE SHALER (Natural Science Training for Engineers)= 
Born in Campbell county, Ky., February 20, 1841. He was graduated from the Lawrence 
Scientific School in 1862 ; has been a teacher of geology in Harvard University since 1864 ; was 
State Geologist of Kentucky from 1873 to 1880, and Geologist of the United States Geological 
Survey from 1883 to 1892 ; has published about a dozen volumes and about three hundred papers 
and memoirs, mostly relating to geological subjects; is now dean of the Lawrence Scientific 
School. 

GEORGE KIRBY HOLMES (Lador Legislation in the United Statess=Born in Great 
Barrington, Mass., in 1856; received a high school education, followed by extensive reading and 
attention to social questions. Was admitted to the Massachusetts bar in 1877, but circumstances 
soon afterward let him into newspaper work and constant writing for various periodical publications. 
His study of the distribution of wealth from a statistical point of view induced the Massachusetts 
Bureau of Statistics of Labor to investigate the subject, and the first installment of results is to be 
published within a year. In 1889 he was appointed Special Agent in charge of the Division of 
Farms, Homes and Mortgages of the Eleventh Census, which conducted two novel investiga- 
tions, one relating to real estate mortgages and the other to farm and home proprietorship and 
indebtedness, the reports of which will be issued this year. No nation had previously investi- 
gated the latter subject, nor the Census Office the former. and they both constituted a larger 
statistical work than had ever been undertaken in this country previous to the national census of 
1870. He is now chief ot the Crop Reporting section, Division of Statistics, Department of 
Agriculture, Washington, D.C. His numerous magazine articles relate mostly to wealth, debt, 
legislation, and the mathematical treatment of statistics. 

WILLIAM O. WEBBER ( Zhe Modern Problem of Grade Crossings) =Born Jan. 4, 1856, 
Springfield, Mass. Educated in the public schools of Manchester and Portsmouth, N. H., and 
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Grammar School No. 35 in New York city ; also private student with Samuel Webber, M. E., 
and his father, Col. Samuel Webber, C. E. Apprentice machinist 1871-73, Manchester Loco- 
motive Works, Manchester, N. H., apprentice engineer, 1873-74, Boston & Maine R, R. ; jour- 
neyman machinist, 1874, Cotton Machinery, Whitehead & Atherton Machine Co., Lowell, Mass. ; 
mechanical engineer, 1875, Toledo, Peoria & Warsaw Ry., Peoria, Ill. ; engineering represent- 
ative, 1876, Centennial Exhibition, Chapman Valve Co., Boston and Indian Orchard, Mass., 
and assistant in tests of turbine water wheels ; engineer of tests, 1876-81, Chicago, Burlington 
& Quincy R. R., Aurora, Ill, superintendent, 1881-82, Allen Paper Car Wheel Works, Pull- 
man, Ill., superintendent and partner, 1882-87, Lawrence Machine Co., Lawrence, Mass, 
manufacturing printing presses, pumps, dynamometers, power hammers, etc. ; consulting engi- 
neer, 1887-89, Boston, Mass., member State Board of Engineers on abolitition of grade cross- 
ings ; general superintendent, 1889-94, Erie City Iron Works, Erie, Pa., high speed automatic 
and plain stationary engines and boilers, where he built new shops, electric lighting plant, 
designed new styles of engines throughout and systematized the process of manufacture ; resi- 
dent engineer H. R. Worthington Co, Boston, Mass., on water works, 1894-95; since Jan. I, 
1895, consulting engineer, Nos. 78-79 Mason Bldg., Boston, Mass. Has contributed papers 
to the A. S. M. E. embodying original research on the performance and _ efficiencies of centrifu- 
gal pumping machinery and other subjects ; also to the 7%e South on narrow gauge railroads and 
their equipments ; to A/achinery on steam engineering talks to young engineers ; to Cass/er’s, on 
boiler making and on testing materials, and has delivered lectures at the Mass. Institute of Tech- 
nology on friction and lubrication. Member of American Society of Mechanical Engineers, 
Boston Society of Civil Engineers, and associate member of United States Naval Institute. 

SAMUEL WARD STANTON ( Zhe Earliest Transatlantic Steamships)=Born January 
8, 1870, at Newburgh, N. Y.; youngest son of the late Samuel Stanton, of the shipbuilding 
firm of Ward, Stanton & Co. ; became part owner of the marine paper Seaboard, of New York, 
1891 ; awarded medal and diploma at World’s Columbian Exposition, Chicago, 1893, for pen 
drawings of American steam vessels. 

C. H. RICE (Surveying and Mapping a City)=Born in Wayne Co., Missouri; took a 
special course in mathematics and chemistry at De Pauw University, Greencastle, Ind.; has been 
Asst. Engineer M. of W. on Penna. Lines west of Pittsburgh and Division Engineer on N. & W. 
R. R., Chief Draughtsman Official Survey of Roanoke and Asst. City Engineer Roanoke, 
Va.; is at present computor on Topographical Survey of the city cf Baltimore. 

WILLIAM METCALF (7he Revolution in Steel Making)=A well-known Pittsburgh 
manufacturer and metallurgist; at present travelling abroad. As a young man he entered the 
employ of the Knapp Fort Pitt Foundry during the Civil War, when they made the famous 
Rodman guns ; from there he came to the firm of Miller, Metcalf and Parkin, afterwards incor- 
porated as the Crescent Steel Co., of which corporation he is a managing director. ast 
president of both the American Institute of Civil Engineers, and of the American Institute 
of Mining Engineers. Without doubt one of the greatest authorities on practical iron and steel 
making. 

C. R. MCKAY (Ontario Drain Tunnel and Electric Plant,=Studied electrical engineer- 
ing in Johns Hopkins University, 1892-93 ; one of the judges at the late World’s Fair, Chicago, 
department of electricity ; engaged on special work-testing ; at present a prosperous consulting 
and contracting engineer at Salt Lake City; has had charge of important work in installing 
transmission plants. C. R. McKay was born in 1869 at North Adams, Mass. His early edu- 
cation was obtained in private schools and Military academies. He followed the undergraduate 
course in physics and mathematics at Johns Hopkins University, Baltimore, subsequently com- 
pleting the post graduate course in electrical engineering at the same institution. In 1890 he 
made a tour of inspection of European Electrical Installations and in 1893 was appointed member 
of the Board of Electrical Awards at the Columbian Exposition held in Chicago. Since that 
time he has been engaged in electrical consulting work at Salt Lake City, Utah. He is an Asso- 
ciate member of the American Institute of Electrical Engineers. Has lived for many years in 
mining regions of the west, and has devoted especial attention to commercial testing work, etc. 

E. C, GARDNER (The Architecture of Modern Hospitalss= Born in Ashfield, Mass., in 
1836; 1856 to 1862 engaged in teaching ; studied architecture in Springfield, Mass., in 1862 ; 
soon after went into business alone ; first book on domestic architecture was published in 1872, 
followed by two other similar volumes; author of ‘*Common-sense in Church Building,’’ ‘* The 
House that Jill Built,” and ‘* Village and Suburban School Houses ;’’ member of Boston Society 
of Architects ; 1885 till 1888 editor of Buz/der ; at present senior member of the architectural 
firm of Gardner, Pyne & Gardner, Springfield, Mass. 
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MISCELLANEOUS 7 


HELD SURFAGE GATTLE GUARD. 


jf... The most efficient stock: turner 
yet devised. — =~ 
SIMPLICITY ITSELF. 
“Only - 4 pieces to’a complete 
guard. No preparation of 
track needed. 


Is noiseless. Will not rust out. 
Therefore the most economical. 


SHEFFIELD CAR weS.. THREE RIVERS MICH., U. 8. A. 


127 Fulton and 42 Ann Streets. 


BRANCHES: 111 Madison St., CHICAGO, 
708 Locust St., ST. LoulS. 


Drawing [laterials,———— 


— Surveying Instruments. 
The Largest and Best Assorted Stock in this line. 


‘he Most Complete Catalogue. 
All Goods Warranted. Catalogue on Application, 


bdo you KNOW THE VALUE OF 
Pure, SOFT, TICONDEROGA CRAPHITE 
FOR LUBRICATING? 


We shall be glad to send you a pamphiet containing scientific and practicar 
information of interest and value. It is sent free of cost with sample 


of graphite. JOS. DIXON CRUCIBLE CO. JERSEY CITY, N. J. 


NICKEL 


Grain--for Anodes, German-Silver & Steel. 
NICKEL-OXIDE FOR NICKEL SALTS. 


THE CANADIAN COPPER CO., 
201 PERRY-PAYNE BLDG., CLEVELAND, 0. 


DEAFNESS 


and Head Noises relieved by using 
Wilson's Common Sense Ear Drums. 
New scientific invention; different 
from allother devices. The only safe, 
simple, comfortable and invisible 
Ear Drum inthe world, Helps where 
medical skill fails. No wire or string 
attachment. Write for pamphlet. 
WILSON EAR DRUM CO.. 
(217 Trust Bldg., Louisville, hy, 
OMees: | (1122 Broadway, New York, 


DRUM. IN 
POSITION 


Arc Lamps: the Profitable Kind. 


Yes, there are more gorgeous lamps than 
the Standard, but none so neat, sosymmetri- 
cal, so serviceable, so simple, so satisfactory. 
The parts are few in number, interchange. 
able, strongly made. Having but one point 
of adjustment, the lamp is always in order. 
It operates on circuits carrying 6, 3 or Io 
amperes, and the voltage will not vary two 
volts from the feeding point. Weatherproof. 
Highest in efficiency, moderate in price. 

STANDARD ELEcTRIC COMPANY, 
205 La Salle St., Cor. Adams, Chicago. 


If you want to buy or li sound Dion machinery, if you want 


help, or if you want a position, advertise on page 24. 


Please mention The Engineering Magazine when you write, 


% J NEW YORK. 
% = 
= | 


METALS 


Perforated Metals 
Economy. ee OF EVERY DESCRIPTION, 


STEAM HEATERS, For SCREENING Purposes and other uses. 
WATER HEATERS, rs 
COMBINATION HEATERS, 

WARM AIR HEATERS, 


FOR 
Residences, 


Schools. 


20 patterns, 
for all fuels 
and all 

conditions. 


COMBINATION STEAM AND AIR HEATER. 
TOR 224 to 240 North Union Street, 


J. F. PEASE FURNAGE CHICAGO, ILL., U.S. A. 


Syracuse, N.Y. Chicago, OFFice, 284 Peart ST.. New York. 


counert THE STRATTON SEPARATOR 


Removes all Water 


FEED-WATER , in the Steam and 


Is the result of the best engineer- { Absolutely WN 5team 


ing experience in the utilization 
of exhaust steam. Meets the re- 
quirements of "| to your engines. 


HIGH PRESSURE, 
FREE EXHAUST, Itisa 


GREAT DURABILITY, ‘ae POSITIVE SAFEGUARD 
Specially adapted to llasa 
as we 


CONDENSING ENGINES, 
All Sizes---50 to 5000 H. P. economy. 


SEND FOR CATALOGUE. 


The GOUBERT MANUFACTURING CO., Sole Man’f’rs, 
14 & 16 Church St., near Cortlandt, NEW YORE. 


WATCH PAGE 24. 


Please mention The Engineering Magazine when you write, 


SOK 


A Buyers Directory 


of. 


The Engineering Trades. 


Alphabetical Inder, _ Page 17 17. 


Acid Works Castings. Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Ph »sphor-Bronze Smelting Co., Lt., Phila., Pa Atlantic Works, East Boston, Mass 


1 Spe 9 Buckeye Engine Co., Salem, Ohio, 
WheelerCondenser & Eng. Co., 39 Cortlandt St.,N.Y. H. Collies & Os.. Pittsburg, Pe 


Air Compressors. Continental Iron Works, Brooklyn, N. Y. 
Edw. P. Allis Co., Milwaukee, Wis. Earle C. Bacon, 26 Cortlandt st., N.Y. 
M. C, Bullock Mfg. Co., Chicago, Ill. Fraser & Chalmers, Chicago, 111. 
Air Compressor Works, 26 Cortlandt St., ¢iriflith & Wedge Co., Zanesville, Ohio. 
» 2 Heine Safety Boiler C ‘o., St. Louis, Mo. 
Fraser & Chalmers, Chicago, III. Maryland Steel Co., Sp: irrows Point, Md. 
Ingersoll-Serzeant Drill Co., 26 Cortlandt St., N.Y. Mundy, J. 8. New: irk, N. J. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. Riter & Conley, Pittsburg, Pa. 
Norwalk [ron Works, South Norwalk, ‘Conn. Southwark Foundry and Machine Co., Phila., Pa. 
Rand Drill Co., 23 Park Place, N. Y. Stirling Co., Chieago, IL 
Sullivan Machinery Co., Chicago, Ill. Robt. Wetherill & Co , Chester, Pa. 
Walker Manufacturing ‘bo., Cleveland, Ohio. 


Anti Friction Metals, 
Phosphor Bronze Smelting Co., Ltd., Phila., Pa. ‘ “aa 
Architectural Iron. Boiler Fronts and Fittings. 

Addyston Pipe and Steel Co., Cincinnati, Ohio. Reliance Gauge Co., Cleveland, Ohio. 
Berlin Iron Bridge Co., East ‘Berlin, Conn. Riter & Conley, Pittsburg, Pa. 
Riter ¢ & Conley, Pittsburg, Pa. Vulean Iron Works, Toledo, Ohio. 
The Continental Iron Works. Brooklyn, N. Y Basin h 

‘orrugating Theeling, W. V: g Machines. 
Walon ives Chicago, Fitchburg Machine Works, Fitchburg, Mass. 
Wrought Iron Bridge Co., Canton, Ohio. Waterman Machine Tool Co, Oakland, Me. 


ieee Architectural Sheet Metal Work. Bolts, Nuts, and Washers. 
n eel Roofing Co., Canton Mi Mi 
Merchant & Co., Philadelphia, Pa. 
Wheeling Corrugating Co., Wheeling, W. Va. Bricks. 
Asphalt Car Roofing. Empire Fire-Proofing Co., Pittsburgh, Pa. 
A. E. Filley Mfg. Co., 39 Cortlandt St., N. Y. Henry Maurer & Son, 420 E. 23d St., N. Y. 


Asphalt Cement. and Felt. Bridge Builders. 
A. E. Filley Mfg. Co , 39 Cortlandt St.. N. Y. . F.C. Austin Mfg. Co., Chicago, 1. 
ies OTF Kerlin lron Bridge Co., East Berlin, Conn. 
N.Y. The Continental Iron Works, Brooklyn, N. Y. 
Asphalt Damp Course and Deadening Maryland Steel Co., Sparrows Point, Md. 
A. E. Filley Mfg. Co., 39 Cortlandt St., NY. Riter & Conley, Pittsburg, Pa. 
Asphalt Paint Wrought Iron Bridge Co, Carton, Ohio. 


A. E. Filley Mfg. Co., 39 Cortlandt St., N. Y. and 
D. Cummer & Son Co , Cleveland, Ohio. 
Automatic Water Tanks. . ” Harrington & King Perforating Co., Chieago, Il. 
Automatic Water Tank Co., 143 Liberty St., N. Y. Jeffrey Mfg. Co. Columbus, Ohio. 


Ball Nozzles 
American Ball Nozzle Co., 837 Broadway, N. ¥ Berlin Iron Bridge Co., East Berlin, Conn. 
Ballast Unloaders. T. H. Brooks & Co., Cleveland, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. Canton Steel Roofing Co., Canton, Ohio. 
Baths Mfg. Co., Detroit, Mich. 
Belt Dressing. Harrison Bros & Co., P ‘hiladelphia, Pa. 
Jos. Dixon Crucible Co., Jersey City, N. J. Henry Maurer & Son, 490 E 23d St., N. ¥ 
James L Foote, Pa. 
Belting. Joseph Dixou Crucible Co. ‘Jersey C ity, N. J. 
Home Rubber Co., Trenton, N. J. Empire Fire- Proofing Co., Pittsburgh, Pa. 
Main Belting Co., Philadelphia, Pa. Gummey, MeFarland & Co., Philadelphia, Pa. 
Manhattan Rubber Mfg. Co., 64 Cortlandt WA. Y. Maryland Steel Co., Sparrows Point, Md. 
New York Belting & Packing Co., Ltd., New York. Merchant & Co., P a Pa. 
Belt Lacin ¥ lton Mfg. Co., Milton, 
g. N. & G. Taylor Co., Philadelphia, Pa. 
Bristol Co., Waterbury, Conn. Samuel H. French, & Co., Philadeiphia, Pa. 
Blacksmiths’ Tools. Riter & Conley, Pittsburg, Pa. i 
Buffalo Forge Co. Standard Paint Co, 2 Liberty St.. N. Y. 
Merrill Bros., Brooklyn, N. Y. Warren Chemical and Mfg. Co , 27 Fulton St, N. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Blast osadaes Winslow Bros. Co., Chicago, Il. 
Maryland Steel Co., Sparrows Point, Md. Wrought Iron Bridge Co., Canton, Ohio. 


Blowers. Cable Railways. 
onnersvilie Blower Co., Connersville, Ind. Cable Railway Driving Machinery. 
& Cashmere, Edw. P. Allis Co., Milwaukee, Wis. 
Boilers. Fraser & Chalmers, Chieago, M1. 


American Well Works, Aurora, Ill. Robt. Wetherill & Co., Chester, Pa. ; 
Edw. P. Allis Co., Milwaukee, Wis. Walker Manufacturing Co., Cleveland, Ohio. 


Boiler Compound. 
Geo. W. Lord, Philadelphia, Pa. 
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BUYERS’ DIRECTORY 


Cables, Electric and Submarine, 


Eastern Electric Cable Co., Boston, Mass. 
General Electric Co., 44 Broad St., N.Y 
The Okonite Co., Ltd., 13 Park Row, N Y. 


Cableways. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 


Cables, Wire. 
Cooper, Hewitt & Co., 17 Burling Slip, N Fi N. ¥. 
John A. Roebling’s Sons Co. ; Trenton, N. J. 
Trenton Iron Co., Trenton, N. J. 
Calcining and Drying Machines, 
F. D. Cummer & Son Co., Cleveland, Ohio. 


Calipers and Dividers. 
L. 8. Starrett, Athol, Mass. 
J. Stevens Arms & Tool Co., Chicopee Falls, Mas . 
Cameras. 
Rochester Optical Co., Rochester, N. Y. 


Cams and Tappets. 
Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Ill. 


Carpenters’ Tools, 
L. 8. Starrett, Athol, Mass. 
J. Stevens Arms & Tool Co., Chicopee Falls, Mass. 


Carriage and Wagon Machinery. 
Buffalo Forge Co., Buffalo, N. Y. 
C. B. Rogers & Co., Norwich, Conn 
Stow Flexible Shaft Co., Ltd’, Philadelphia Pa. 
Stow Manufacturing C 0. Binghamton, N. ¥. 


Castings, Iron and Steel. 
Addyston Pipe & Steel Co., Cincinnati, Ohio, 
Edw. P. Allis Co., Milwaukee, Wis. 
Berlin Iron Bridge Co., mes Berlin, Conn. 
Buffalo Forge Co., Buffalo, 
Chrome Steel Works, 
Fraser & Chalmers, Chicago, III. 
Maryland Steel Co., Sparrows Point, Md. 
MeNeal Pipe and Foundry Co., Burlington, N. J. 
Ohio Pipe Co., Columbus, Ohio. 
Riter & C onley, Pittsburg, Pa. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 
Wheeler Condenser & Eng. Co., 39 Cortlandt St.,N.Y. 
R. D. Wood & Co., Philadelphia, Pa. 
Chain Belting. 
Co., Columbus, Ohio. 
elt Engineering Co., Phila., Pa. 

Chemical Works 
Fraser & Chalmers, Chicago, Ill. 
Wheeler Condenser & Eng. Co. , 39 Cortlandt St.,N pe 
R. D. Wood & Co., P hiladelphia, Pa. 


Chucks (All Purposes). 
ee Twist Drill & Machine Co., New Bedford, 


Mas 
Standard Tool Co., Cleveland, Ohio. 


Clay Working Machinery. 
W. J. Clark & Co., Salem, Ohio. 
FP, D. Cummer & Son o., Cleveland, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio 
Vulcan fron Works, Toledo, Ohio. 


Closets. 
Standard Manufacturing Co., Pittsburg, Pa. 
Clutches, Friction, 
J. 8. Mundy, Newark, N. J. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 


Coal Mining Machinery. 
A. J. Beckley & Co., Meriden, Conn. 
Buffalo Forge Co., Buffalo, 
W. J. Clark & Co., Salem, Ohio. 
W.A Crook & Bros, Co.. Newark, N. J. 
Earle ©. Bacon, 26 Cortlandt St., ad a 
General Electric Co., 44 Broad St., 
C. W. Hunt, Co., 45 Broadway. N. 
Ser eant Drill Co., 26 Cortlandt N.Y. 


rill Co., 23 Park Place, N. Y. 
Ravan Machinery Co., Chicago, Ill. 


Concentrators and Pulverizers. 
Bradley Pulverizer Co., Boston, Mass. 


F. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, Til. 
Gates Iron Works, ‘Chicago, I. 
eo. T. McLauthlin & Co., Boston, Mass. 
Sturtevant Mill Co., Boston. Mass. 


Condensers, Jet. 
Deane Steam Pump Co., Holyoke, Mass. 


Condensers, Surface, 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Ill. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
Wheeler Condenser & Eng. Co.,39 Cortlandt St.,N.¥ 


Contractors’ Dump Cars, etc. 


Gates Iron Works. Chicago, III. 
Sheffield Car Co., Three Rivers, Mich. 


Contractors’ Supplies. 


F. C. Austin Mfg. Co., Chicago. Ill. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Contractors’ Plant Mfg. Co., Buffalo, N. Y. 
a Croats & Bros. Co., Newark, N. J. 
Jeffre . Co., Columbus, Ohio. 

Link eat n ineering Co.. Phila., Pa. 
J.S. Mundy, Newark, N. 
Stow Flexible Shaft Co., Ltd., Pa 
Stow Manufacturing Co., Binghamton 

Vulcan Iron Works, Toledo, Ohio. 

Conveying Machinery. 

Brown Hoistin Convering Mch. Co., Clevel’nd, O. 
W J.Clark & , Salem, Ohio. 
Fraser & Chalmers, C hicago, 
ane Company, Waynesboro, Pa. 
C. W. Hunt Co., 45 Broadway, N. Y. 
Jeffrey Mfg. Co., Columbus, O. 

John A. Roebling’s Sons Co., Trenton. N. J. 
Lidgerwood Mfg. Co., 96 L iberty St., N. Y. 
Link Belt Engineering Co., Phila., Pa. 


Copper. 
Canadian Copper Co., Cleveland, O. 


Corliss Engines 
Edw. P. Allis Co., Milwaukee, we, 
M.C. Bullock Mfg. Co., Chicago, Tl. 
Fishkill Landing Siachine Co., Fishkill, N. Y. 
Fraser & Chalmers, Chicago, ill. 
Frick Company, W. aynesboro, Pa. 
Hooven, Owens & Rentschler Co., Obia, 
Maryland Steel Co., Sparrows Point, 
Robt. Wetherill & Co., Chester, Pa. 


Corrugated Iron. 
Berlin Iron Bridge Co., East Berlin, Conn, 
Merchant & Co., Phila. , Pa 
Wheeling Corrugating Co., W heeling, W. Va. 


Cranes. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Brown Hoisting & Conveying Mch Co.,Clevel’nd, a 
Earle C. Bacon. 26 Cortlandt St., N. Y. 
Manning, Maxwell & Moore, 111 Liberty St., .¥. 
Wm, Sellers & Co., Philadelphia, Pa. 
Southwark Foundry and Machine ('o., Phila., Pa 
Walker Manufacturing C o., Cleveland, Ohio. 
R. D. Wood & Co,, P hiladelphia, Pa. 


Crusher Plates. 
Chrome Steel Works, Brooklyn, N.,Y. 
Fraser & Chalmers, Chicago, Ll. 


Crushers, Ore, Phosphate, Rock. 
Edw. P. Allis Co., Milwaukee, Wis. 
F C. Austin Mfg. Co., Chicago, Ill. 
Bradley Pulverizer Co., Boston, Mass. 
Earle C, Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, IL 
Gates [ron Works. Chicago, Il. 
Geo. T. MecLauthlin & Co., Boston, Mass. 
Jeffrey Mfg.Co., Columbus, Ohio. 
Chrome Steel Works. Brooklyn, N. ¥.~ 
Sturtevant Mill Co., Boston. Mass. 


Damper Regulators, 
Standard Thermometer Co., Peabody, Mass. 
Diamond Drills, 


M. C. Bullock Mfg. Co., Chicago, Ill. 
Fraser & Chalmers, Chicago Il. 


Ingersoll-Ser, Drill Co., 26 St., N. ¥. 
Sullivan Mae Co., Chicago, IN. 
Rand Drill Co., 28 


Dies po Die Forgings. 
Morse Twist Drill & Machine Co.,New Bedford,Mass 


Die and Drill Steel, 
Chrome Steel Works, Brooklyn, N. Y. 
Wm. Jessop & Sons, Limited; 91 John St., N. ¥. 


Drawing Instruments, 
Theo. Alteneder & Sons, Fattedeiphie, Pa. 
Brandis Sons Co., Brook! lyn, N. ¥. 
Keuffel & Esser Co., 127 Fulton St., N. Y¥. 
Queen & Co., Philadel hia, Pa. 
L. 8. Starrett, Athol, Mass. 
m. E. Stieren, Pittsburg, Pa. 


Dredging Machines, 
w. Clark & Co., Ohio. 
J.8. Mundy, New wark, N. J. 
Marion Steam Shovel Co., Marion, Ohio. 
Maryland Steel Co., Sparrows Point. Md. 
Robert Poole & Son Co., Baltimore, Md. 
Vulcan Iron Works, Toledo, Ohio. 


Drills, Rock and Coal, 

M. C. Bullock Mfg. Co., Chicago, Ill 

Fraser & Chalmers, Chicago, ui. 

Fencnenere Electric Co., 44 Broad St., N. Y. 

Ingorsot -Sergeant Drill Co. 26 Cortlandt St.,N. Y. 
©., Columbus, Ohio. 
hand rill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chicago, Ill. 


Drilling Machines. 
W. F. & J. Barnes Co., Il. 
Buffalo Forge Co., Buffalo, N 
Fitchburg Machine Works, “Fitchburg, Mass. 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Niles Tool Works, Hamilton, Ohio. 
Stow Flexible Shaft Co., Ltd. Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, 
Waterman Machine Tool Co., Oakland, Me. 
Drop Presses, 

Merrill Bros., Brooklyn, N. Y. 
Toledo Machine & Tool Co., Toledo, Ohio- 
Walker Manufacturing Co., ‘Cleveland, Ohio. 

Drying and Calcining Machines, 
F. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, C hicago, Ill. 
Maryland Steel Co., Sparrows Point, Md. 


Dynamos, 
Commercial Electric Co. Indianapolis, Ind. 
Fort Wayne Electric Corporation, Fort Ird, 
General Electric Co., 44 Broad St., 
Hanson & Van Winkle Co., Newark, No. 
Interior Conduit & Insulation Co., New York. 
Jeffrey Mfg. Co., Columbus, Onio. 
Lawrence Poland, Cincinnati, Ohio 
Shawhan-Thresher Electric Co., Dayton, O. 
Triumph Electric Co., Cincinnati, Ohio. 
Westinghouse Electric & Mfg. Co., Pittsburgh, Pa. 


Electric Railway Supplies. 
Commercial Electric Co , Indianapolis, Ind. 
Fort Wayne Electric Corpo oration, Fort ie ne, Ind. 
Genera) Electric Co., 44 Broad St.,N. 
Jeffrey Mfg. Co., Columbus, Obio. 
Lawrence Poland, Cincinnati, Ohio. 
Morris, Tasker & Co., Philadelphia, Pa. 
Westinghouse Electric & Mfg. Co., Pittsburgh. Pa. 


Electrical Instruments, 
Bristol Co., Waterbury, Conn. 
Commercial Electric Co,, Indianapolis, Ind, 
Fort Wayne ElectricC orporation, Fort Wayne, Ind. 
General Electric Co., 44 Broad St., Ns 
Hanson & Van Winkle Co., Newark, N. J. 
Interior Conduit & Insulation Co. . New York. 
Lawrence Poland, Cincinnati, Ohio. 
Queen & Co., Ine., Phil: adelphia. Pa. 
Shawhan-Thresher Electrie Co. . Dayton, oO. 
Standard Electrie Co., C hiecayo, Ill. 
Standard Thermometer C 0., Peabody, Mass. 
Triumph Electric Co.,C ineinnati, Ob nio. 
United Electrie Telephone Co., Chicago, I). 
Westinghouse Electric & Mfg. Co., Pittsbur m. Pa. 
Weston Electrical Instrument Co., "Newark, 


Electric Locomotives. 


Baldwin Locomotive Works, Philadelphia, Pa. 
General Electric Co., 44 Broad St., N. Y¥. 


BUYERS’ DIRECTORY 


Mfg. Co. Columbus, Ohio. 
H K, Porter & Co., Pittsburg, Pa. 


Electrical Rubber Goods, 
Home Rubber Co., Trenton, N. J. 
Spinney, Virtue & Co., Lynn, Mas 
Electroplating and Electrotyping } Machines, 
Hanson & Van Winkle Co., Newark, N. J. 


Elevator Buckets. 
W. J. Clark & Co., Salem, Ohio. 


Elevator Guards and Screens. 
Harrington & King Perforating Co., Chicago, Il." 
Elevators, Steam, Hydraulic, Electric. 
M. J. O’Donnell & Co., Cleveland, Ohio. 
Emery Wheels. 
Manhattan Rubber Mfg. Co., 64Cortlandt St., N. Y. 
New York Belting & Packing Co., Ltd., New York. 
Emery Wheel 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa, 
ngineering !nstruments. 
Theo Alteneder & Sons, Philadelphia, Pa. 
Brandis Sons Co., Brooklyn, N. Y. 
John W. Harmon. Boston. Mass. 
Keuffel & Esser Co., 127 Fulton St., N. Y. 
ueen & Co,, Philadel Iphia, Pa. 
m. E. Stieren, Pittsburg, Pa 


Engines, Blowing. 
Edw. P. AllisCo., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Tl. 
Southwark Foundry and achine Co., Phila., Fa. 
Walker Manufacturing Co., Cleveland, Ohio. 
Engines, Gas, Gasoline, and Petrol um 
Otto Gas Engine Works, Philadelphia, Pa. 
Engines, Marine. 
Atlantic Works, East Boston, Mass. 
Marine Iron Works, Chicago, [l. 
Maryland Steel Co., Sparrows Poin 


Engines, Stationary. 
American Well Works, Aurora, Il. 
Edw. P. Allis Co., Milwaukee, Wis. 
Ball & Wood Co., 15 Cortlandt St., New York. 
Buckeye Engine Co., Ohio. 
Buffalo Forge Co., Buff: ilo, 
M. C. Bullock Mfg. Co., Th. 
Fishkill Landing Machine Co.. Fishkill, N. Y. 
Fraser & Chalmers, Chicago, 
Frick Company, Waynesboro, Pa. 
Hooven, Owens & Rentschler Co., Hamilton, Ohio. 
Maryland Steel Co., Sparrows Po’ int. Md. 
Southwark Foundry and Machine Co., Phila., Pa, 
Stearns Manufacturing Co., Erie. Pa. 
B. F. Sturtevant Co., Boston. Mass. 
Westinghouse Machine Co., Pittsburg, Pa. 
Robert Wetherill & Co., Chester, Penn. 

Evaporators. 
Wheeler Condenser & Eng.Co.,39 Cortlandt St.,N.Y 
Excavators. 
Jeffrey Mfg. Co.. Columbus, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulean Iron Works, Toledo, Ohio. 
Expansion Tanks. 
Hepe, Koven & Co., 18 Spruce St.. N. Y. 
Extensible Sewer Brace. 

Dunn Mfg. Co., Ltd., Pittsburg, Pa. 


Fans, Ventilating. 
—— Forge Co., Buffalo, N. Y. 
C. Bulloek Mfg. Co., Chicago, TI. 
& Chalmers, Chicago, Ill. 
Feed-Water Heaters. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago. Ill. 
National Bending Co., New Haven, Cona,. 
Robt. Wetherill & Co.. Chester, Pa. 
Wheeler Condenser & Eng Co.,39 Cortlandt St..N.Y 
Fertilizer Machinery. 
Bradley Pulverizer Co., Boston, Mass. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Robert Poole & Son Co., Baltimore, Md 


Files. 
Nicholson File Co., Providence, R. I, 
Filters. 


Continental Filter Co.. 44 Wall S' by 
Wheeler Condenser & Eng. Co.. ‘ortlandt St.,N.Y. 


| | 
4 
t 
: 
, 


BUYERS’ DIRECTORY 


Fire Arms. 
J. Stevens Arms & Tool Co., Chicopee Falls, Mass 


Fire Department Equipment. 
American Ball Nozzle Co., 837 Broadway, N. Y. 


Fireproof Building Material. 
Berlin [ron Bridge Co., East Berlin, Conn. 
Canton Steel Roofing Co., Canton, Ohio. 
Detroit Graphite Mig. Co., Detroit, Mich. 
Empire Fire Proofing Co., Pittsburgh, Pa. 
Henry Maurer & Son, 420 E. 23d St.. N. ¥. 
A. E. Filley Mfg. Co., 39 Cortlandt 
James L, Foote, Slatington, Pa. 
Gummey, MeFarland & Co., Philadelphia, Pa. 
Maryiand Steel Co., Sparrows Point, Md. 
Merchant & Co., Philadelphia, Pa. 
Milton Mfg. Co, Milton, Pa. 
N. & T: iylor © Phil: adelphia, Pa. 
Pioneer Fireproof Construction Co., Chicago IL. 
Riter & Conley, Pittsburg. Pa 
Warren Chemical and Mfg. Co., 27 Fulfon St., N. Y. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Winslow Bros. Co. Chicago, Il. 
Wrought [ron Bridge Co., Canton, Ohio. 


Flexible Shafts. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing C Binghamton, 
Floor and Sidewalk Lights. 
T. H. Brooks & Jo., Cleveland, Ohio, 


Flour Mill Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
W. J. Clark & Co., Salem, Ohio. 
Dayton Globe [ron Works Co., Dayton, Ohio. 
Robert Poole & Son Co., Baltimore, Md. 
Fly Wheels. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Ml, 
Robert Poole & Son Co., Baitimore, M 
Walker Manufacturing Co., Cleveland, Ohio. 
Foot and Hand Presses. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Forges. 
Buffalo Forge Co., Buffalo, N. Y. 
Forgings, 
Sternbergh & Son, Reading, Penna. 
Milton Mfg. Co., Milton, Pa. 
Toledo Machine & Tool Co, Toledo, Ohio. 
Freight Car Couplers 
McConway & Torley Co., Pittsburg, Pa. 
Furnace Builders. 
Fraser & Chalmers, Chicago, Il, 
Griffith & Wedge Co., Zanesville, Ohio. 
Julian Kennedy. Pittsburgh, Pa. 
Riter & Conley, Pittsburg, Pa. 
Furniture. 
The Globe Co., Cincinnati, Ohio. 


Furniture and Chair Machinery. 
C. B. Rogers & Co., Norwich, Conn. 


Gages, Pressure, Steam, Water, etc. 
Bristol Co., Waterbury, Conn, 
Crosby Steam Gage and Valve Co., Boston, Mass. 
The Fairbanks Co,, New York, 
Hohmann & Maurer Mfg, Co., Brooklyn, N. Y. 
Gas Works Machinery. 


Continental [ron Works, Brooklyn, N. Y. 
R. D. Wood & Co., Philadelphia, Pa. 


Gaskets, Copper. 
U. S. Mineral Wool Co., 2 Cortlandt St., N. Y 


Gate Valves. 
Chapman Valve Mfg. Co., Indian epans, Mass. 
Coldwell-Wilcox Co., Ne wburgh, N 
Continental Iron Works, Brooklyn, N N.Y. 
The Fairbanks Co , New York. 
Gear Cutters. 


Standard Tool Co., Cleveland, Ohio 
Walker Manufacturing Co., Cleveland, Ohio. 


Gearing. 
Edw. P. Allis Co., Milwaukee, Wis. 
Dayton Globe Iron Works Co., Dayton, Ohio. 
Genera! Electric Co., 44 Broad St., N. Y. 
Robert Poole & Son Co., Baltimore, Md. 


Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Walker Manufacturing vo. , Cleveland, Ohio. 
Girders. 

Berlin Iron Bridge Co., East Berlin, Conn. 

Riter & Conley, Pittsburg, Pa 

Wrought Iron Bridge Co., C anton, Ohio. 
Grading Machines. 

F. C. Austin Mfg. Co.. Chicago, 111. 


Grain Elevator Machinery. 
dw. P. Allis Co., Milwaukee, Wis. 
W. J. Clark & Co., Salem, Ohio. 

Jeffrey Mfg. Co., Columbus, Ohio. 
Link Belt Engineering C o., Phila., Pa. 
Robert Poole & Son Co., Baltimore, Md, 
Walker Manufacturing C 6., Cleveland, Ohio, 
Grates and Hearths. 
Samuel H. French & Co., Philadelphia. Pa. 
Grates. 

Vulcan [ron Works, Toledo, Ohio. 

Grinding and Polishing Machinery, 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Charles H. Besly & Co., Chicago, ill. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Standard Too! Co., Cleveland, Ohio. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa, 
Stow Manufacturing Co., Binghamton, N. Y, 
Grips, Cable Railways. 
Walker Manufacturing © o., Cleveland, Ohio, 
Robt. Wetherill & Co., C hester, Pa. 
Hand Cars, 
Sheffield Car Co., Three Rivers, Mich. 
Hangers. 
SEE PULLEYS, ETC. 


Hardwood Floors, 
Zz. B. Moore & Co., Chicago, Il. 
Hardware Manufacturers. 


Charles H. Besly & Co., C micoe®, Ill. 


Merrill Bros , Brooklyn, N 
L. 8. Starrett, Athol, Mass. 
J. Stevens Arms & Tool Co., Chicupee Falls, Mass 


Heating and Ventilating Apparatus, 
Buffalo Forge Co., Buffalo. N. Y. 
Connersville Blower ‘onnersville, Ind. 
Huyett & Smith Mfg. Co., Detroit, M lich, 

B. F. Sturtevant Co., Boston, Mass. 


Heaters, Steam and Hot Water. 
American Boiler Co., Chicago, Ill. 
Gorton & Lidgerwood Co., 96 Liberty St., N. Y. 
H. B. Smith Co., 187 C enter 
New York Central Iron Works C o., Geneva, N. Y. 
J. Pease Furnace Co., Syracuse, 
8s. Wilks Mfg. Co. , Chieago, TL. 
United States Heater Co., Detroit, Mich. 


Hoisting Engines and Machinery. 

Edw. P. AllisCo., Milwaukee, Wis. 
Brown Hoisting & Conveying Meh. Co., Clevel’nd, O. 
M. C. Bullock Mfg. Co., Chicago, Ill. 
John F. Byers Machine © o., Ravenna, Ohio. 
Thomas Carlin’s Sons, Alle gheny, Pa. 
Cooper, Hewitt & Co., 17 Burling ~~¢t N. ¥. 
Contractors’ Plant Mig. Co., Buffalo, N. ¥ 

. A. Crook & Bros, Co., Newark, N. J. 
Earle C. Bacon, 26 Cortlandt 
Fraser & Chalmers. Chicago, Dl. 
C. W. Hunt Co., 45 Broadway, N. Y. 
Jeffrey Mfg. Co’, Columbus, Ohio. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Manning, Maxwell & "Moore, 111 L iberty St., N.Y. 
Moore Mfg. & peers Co., Milwaukee, Wis. 
J. 8. Mundy, Newark, J. 
Sullivan Machiner: Co., o, Ill. 
Trenton [ron Co., renton, 
Walker Manufacturing Co., ‘Cleveland, Ohio. 


Hod Hoisting Machinery, 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Hollow Bricks. 
Empire Fire-Proofing Co., Pittsburgh, Pa, 
Hose, Steam and Fire. 


Crosby Steam Gage and Valve Co., Boston, Mass. 
Home Rubber Co., Trenton, N, J. 
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Hydraulic Machinery. 
Fraser & Chalmers, Chicago, Ill. 
New York Belting & Packing Co., Ltd., New York, 
Maryland Steel Co , Sparrows Point, Md 

Walker Manufacturing Co., Cleveland, Ohio. 

R. D. Wood & Co., P hiladelphia, Pa. 


Ice-Making Machinery, 
Frick Company, Waynesboro, Pa. 


Indicators, Steam-Engine. 


Crosby Steam Gage and Valve Co., Boston, Mass, 


Queen & Co., Inc., Philadelphia, Pa. 
Injectors, 
American Injector Co., Detroit, Mich. 
Penberthy Injector Co., Detroit, Mich. 
Wm. Sellers & Co., P hiladeiphta, Pa. 
Sherwood Mfg. © 0. Buffalo, N. Y. 


Industrial Railways. 
0. W. Hunt Co., 45 Broadway, N. Y. 


Insulated W're. 
W. R. Brixey, 203 Broadway. N. Y. 
Eastern Electric Cable Co., Boston, Mass. 
General Electric Co., 44 Broad St.. N. ¥. 
The Okonite Co., Limited, 13 P ark Row, N. Y. 


Insulating Paper. 
Standard Paint Co., 2 Liberty St., N. Y. 


lron Working Machinery. 
Charlies H. Besly & Co,, Chicago, IIL. 
W. F. & J. Barnes Co., Rockford, Ill. 
Bradford Mill Co., Cincinnati. Ohio. 
Jineinnati Milling Machine Co., Cincinnati, Ohio. 
Fitchburg Machine Works, Fitchburg, Mass. 
Ingersoll Milling Machine Co , Rocktord, Ill. 
Jones & Lamson Mch. Co. , Springfield, Vt. 
Long & Allstatter Co., Hamilton, Ohio. 
Manning, Maxwell & Moore, 111 Liberty St..N. Y. 
Merrill Bros., Brooklyn, N. Y. 
Niles Tool Works, Hamilton, Ohio. 
Prentiss Tool and Supply Co., 115 Liberty St.,N. Y. 
Wm. Sellers & Co., Philadelphia, Pa. 2 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y¥ 
The Wilkinson Co , Chicago, Il. 
Toledo Machine & Tool Co., Toledo, Ohio. 
er Manufacturing Co., Cleveland, Ohio. 

Waterman Machine Tool Co , Oakland, Me. 

Joists, lron and Steel. 
RerlinIron Bridge Co., East Berlin, Conn. 
Riter & Conley, Pittsburg, Pa 
Wrought Iron Bridge Co., C anton, Ohio. 

Lamps, Electric. 

General Electric Co., 44 Broad St., N. Y. 

Standard Electrie Co., Chicago, Il. 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 
Lathes, 

Ww. F. & J. Barnes Co., Rockford, Il. 
Bradford Mill Co., C ineinnati. Ohio. 
Fitchburg Machine Works, Fite hburg, Mass. 
Jones & Lamson Mch. Co., Springfield, Vt. 
Manning, Maxwell & Moore, 111 Libe rty St., N. Y. 
Niles Toel Works, Hamilton, Ohio. : 
Prentiss Tool and Supply Co . 115 Liberty St., N.Y. 
Wm, Sellers & Co., Philadelphia, Pa. 
The Wilkinson Co., Chicago, Il. 

Lead Corroders. 
Harrison Bros. & Co., Philadelphia, Pa. 


Locomotives. 
Baldwin Locomotive Works, Philadelphia, Pa. 
H. K. Porter & Co., Pittsburg, Pa. 
Thomas Carliu’s Sons, Allegheny, Pa, 
Locomotive Brakes. 
Westinghouse Air Brake Co., Pittsburgh, Pa. 
New York Air Brake Co., 115 Broadway, N 


Lubricants. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Lubricators. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Lumber and Shingles. 
Vanderbilt & Hopkins, 123 Liberty St., N. Y. 
Machine Screws, etc, 
Worcester Machine Screw Co., Worcester, Mass. 
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Machine Tools and Supplies. 


(ates Bros. Tool Co., Chicago, Ill. 
& J. Barnes Co., Rockford, ill. 

Bradiord Mill Co., Cincinnati, Ohio. 

Charles H. Besly &C 0,,C hieago Ill. 

Cincinnati Milling Machine Co., Cincinnati, Ohio, 

Cleveland Twist Drill Co., C leveland, Ohio. 

Fitchburg Machine Works, Fitchburg, Mass. 

Ingersoll Milling Machine Co.. Rockford, Ill. 

Jones & Lamson Mch. Co.. Springfield, Vt. 

Long & Allstatter Co., Hamilton, Ohio. 

Manning, Maxwell & Moore, 111 1 iberty St., 

Robert Poole & Son Co. + ae Ma. 

Merrill Bros., Brooklyn, N. 

Morse Twist Drill & Mach. Co.. New ‘Bedford, Mass. 

Niles Too! Works, Hamilton, Ohio 

Prentiss Too! and Supply Co., 115 Liberty St., N, ¥. 

Q. & C. Co , Chicago, Il. 

G. B. Rogers & Co., Norwich, Conn. 

Wm. Sellers & Co., Philadelphia, Pa. 

Standard Tool Co., Cleveland, Ohio, 

L. 8. Starrett, Athol, Mass. 

J. Stevens Arms & Tool Co., Chicopee Falls, Mass, 

Stow Flexible Shait Co., I ta. P hiladelphia, Pa. Pa. 

Stow Manufacturing Co., Binghamton, 

Toledo Machine & Tool Co., Toledo, Ohio. 

Walker Manufacturing Co., Cleveland, Ohio, 

Waterman Machine Tool Co., Oakland, Me. 

The Wilkinson Co , Chicago, IL. 


Mantels. 
Samuel H. French & Co., Philadelphia, Pa. 


Marine Machinery. 


W. A. Crook & Bros (o., ' ewark, N. J. 

Marine Iron Works, Chicago, IIl. 
Mathematical Instruments. 

Theo. Alteneder & Sons, Philadelphia, Pa. 

John W. slarmon, Mass. 

Keuffel & Esser Co.. 127 Fulton St., 

Queen & Co, Philadelphia. Pa. 

L. 5. Starrett, Athol, Mass. 

Wm. E. Stieren, Pittsburg, Pa. 


Merchant Steel. 
Wm. Jessop & Sons, Limited. 91 John St., N. ¥. 


Metal Punching and Shearing 
Harrington & King Perforating Co,, Chicago, ILL 


Meters, Electric. 
General Electric Co , 44 Broad St., 


Meters, Water. 
Deane Steam Pump Co., Holyoke, Mass. 


Milling Machines. 


Cincinnati Milling Machine Co., Cincinnati, Ohio 
Ingersoll Milling Machine Co.. Rockford, Ill. 


Mining Machinery. 


Bradley Pulverizer Co., Boston, Mass. 
M. C. Bullock Mfg. Co., hieago, Ill. 
Chrome Steel Works, Brooklyn, N. 
W. J. Clark & Co., Salem, Ohio. 
W. A. Crook & B ros. C 0., Newark, 
A. 5. Cameron Steam Pump Works, < 
Earle C. Bacon, 26 Cortlandt St., N.Y. 
Fraser & Chalmers, Chicago, Hii. 
Gates Iron Works, Chicago, I. 
General Electric Co., 44 Broad St., N. Y. 
Ingersoll-Sergeant Drill Co., 26 St., N. ¥. 
Jeffery Mfg. Co.. Columbus. Ohio. 
Geo. T. MeLauthlin & Co., Boston, Mass, 
Lidgerwood Mfg. Co., 96 berty St., 
J.S. Mundy, Newark, N. J 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., Il. 
Trenton [ron Co., Trenton, N. J. 

Mining Screens. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, Ill. 
Harrington & King Perforating Co., Chicago, IM. 
Jeffrey Mfg. Co., Columbus, Ohio. 

Mortar Colors. 
Samuel H. French & Co., Philadelphia, Pa. 


Motors, Electric. 
Commercial Electric Co., Indianapolis, Ind. 
Fort Wayne Electric Ce rporation, Fort Wayne, Ind 
General Electric Co., 44 Broad St., N. Y. 


N. ¥. 


N.Y. 


N. ¥. 


N. ¥. 
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Interior Conduit & Insulation Co., New York. 
Jeffrey Mfg. Co., Columbus, Ohio. 

Lawrence Poland, Cincinnati, Ohio. 
Shawhan-Thresher Electric Co., Dayton, O. 
Triumph Electric Co., Cincinnati, Ohio. 

Walker Manufacturing C 0., Cleveland, Ohio. 
Westinghouse Electric & Mfg. Co., Pittsburgh, Pe. 
Nickel. 

Canadian Copper Co., Cleveland, O. 


Nut Locks. 
Eureka Nut Lock Co., Pittsburg, Pa. 
Oil Cups. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Ore Roasting Machinery. 
F. D. Cummer& Son Co., Cleveland, Obio. 
Ornamental lron Work. 
Winslow Bros. Co., Chicago, Ll. 
Packing 
The Fairbanks Co., New York. 
Home Rubber Co., Trenton, N. J. 
Manhattan Rubber M fg. Co.,64Cortlandt St. 
New York Belting & Pac king /e Ltd., New “york. 
Sherwood Mfg. Co., Buffalo 
Quaker City Rubber Works, ¥ntladelphia, Pa. 
Paints. 
Detroit Graphite Mfg. Co., Detroit, a? 
Joseph Dixon Crucibie Co., A A City, N N. J. 
Samuel H. French & Co., Philadelphia, Pa. 
A. E. Filley Mfg. Co., 39 Cortlandt "3t, N. ¥. 
Harrison Bros. & Co., Philadelphia, P: a. 
Standard Paint Co., 2 Liberty St., N, Y 
Paints (Special for Iron. ) 
SAME AS ABOVE. 


Paper Mill Machinery. 
Dayton Globe Iron Works, Dayton, Ohio, 
Jeffrey Mfg. Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio 
Robt. Wetherill & Co., Chester, Pa. 
Penstocks. 
Atlantic Works, East Boston, Mass. 
Perforated Metals (All Kinds ) 
A. J. Beckley & Co , Meriden, Conn. 
Fraser & Chalmers, Chicago, Ill. 
Harrington & King Perforating Co., Chicago, Il. 
Merchant & Co., Philadelphia, Pa. 
Photographic Supplies. 
Eastman Kodak Co., Rochester, N. Y. 
ween & Co., Inc., Philadelphia, Pa. 
hester Optical Co., Rochester, N. Y 
Pipe, Cast Iron. 
Addyston Pipe & Steel Co., Cincinnati, Ohio. 
Charles Millar & Son, Utica. New York. 
MeNeal Pipe and Foundry Co., Burlington, N. J. 
Ohio Pipe Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio, 
R. D. Wood & Philadelphia, Pa. 
Pipe, Coils and Bends. 
National Pipe Bending Co., New Haven, Conn, 
Pipe Cutting and Threading Machines, 
Armstrong Mfg. Co., Bridgeport, Conn. 


Pipe, Sewer. 
Charles Millar & Son, Utica, New York, 
Union Sewer Pipe Co , Akron, Ohio. 
Pipe, Wrought Iron, Line and Drive. 
Morris, Tasker & Co., Philadelphia Pa. 
Planing Mill Machinery. 
C. B. Rogers & Co., Norwich, Conn. 
Plaster Ornaments. 
Samuel H. French & Co., Philadelphia, Pa. 
Plating Materials. 
Hanson & Van Winkle Co., Newark, N. J. 
Portable Railways. 
W. Hunt Co., 45 Broadway, N.Y. 
Power Punches and Shears, 
Long & Allstatter Co., Hamilton, Ohio. 
Toledo Machine & Tool Co. ., Toledo, Ohio. 
Walker Manufacturing Co., ‘leveland, Ohio. 
Power Trenemiesion, Electric, 
General Electric Co., 44 Broad St., N. Y. 


Presses, Hydraulic, 
Maryland Steel Co., Sparrows Point, Md. 
Niles Tool Works, Hamilton, O 0. 
Waiker Manufacturing Co., Cleveland, Ohio 


Pressure Regulators. 
Coldwell-Wilcox Co., Newburgh, N. 
The Fairbanks Co , New York. 
Van Auken Steam Specialty Co.. Chicago, Ill. 


Prospecting Drills. 

M. C. Bullock Mfg. Co., Chicago, Ill. 

Sullivan Machinery Co., Chicago, Ili. 
Pulley Lathes. 


F. & J. Barnes Co., Rockford, Ill. 
Fitchburg Machine Works, Fitchburg, Mass. 


Pulleys, Shafting and Hangers 
P, Allis Co., Milwaukee, Wis. 

n Globe Iron Works, Dayton, Ohio 
Pienk kill Landing Machine. Co., Fishkill, N. Y. 
Griffith & WedgeCo., Zanesville, Yhio. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Robert Poole & Son Co., Baltimore, Md. 

Wm. Sellers & Co., Philadelphia Pa. 

Robt. Wetherill & Co., Chester, 

Walker Manufacturing Co., Cleveland, Ohio. 


Pulverizers. 
Bradley Pulverizer Co., Boston, Mass. 
Fraser & Chalmers, Chicago, th. 
Pumps and Pumping Machinery. 

Edw. P. Allis Co., Milwaukee, Wis. 
American Well Works, Aurora, II]. 
A. 3. Cameron Steam Pump Works. E.23d St..N Y 
Connersville Blower Co., Connersville, Ind.® 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
Deane Steam Pump Co., Holyoke, Mass, ¢ 4 } 
Fraser & Chalmers, Chicago, Ill. 
Ingersoll-Sergeant Drill Co.. 26 Cortlandt St., N. Y 
John H. McGowan Co., C neiunati, Ohio. 
Pulsometer Steam Pump 0., 120 Liberty St.. N.Y 
Southwark Foundry & Machine Co. Phila., “Pa. 
Stillwell-Bierce & Smith-Vaile Co., Yayton, Ohio. 

alker Manufacturing Co., Cleveland, Obio. 
R. D Wood & Co., Philadelphia, Pa. 


Punching and Shearing Presses. 
Long & Allstatter Co., Hamilton, Ohio. 
Toledo Machine & Tool Co., Toledo, Ohio, 
Walker Manufacturing Co., Cleveland, Ohio. 
Quarrying Machinery, 
M. ©. Bullock Mfg. Co., Chicago, Tl. 
A. 8. Cameron Steam Pump Works, E. 1 St., Y 
Cooper, Hewitt & Co., 17 Burling Slip, ¥, 
Farle C. Bacon, 26 Cortlandt St.. N. 
Fraser & Chalmers. Chic ayo, Til. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥ 
J.S. Mundy, Newark, N. J. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., C hicago, Il. 
Trenton Iron Co., Trenton, N.J. 
Radiator Screens. 
Harrington & King Perforating Co., Chicago,' Ill. 
Radiators, 
137 Center St., N. Y. 
Railroad Ditchers. 
Jeffrey Mfg. Co., Cleveland, O. 
Marion Steam Shovel Co., Marion, Ohio. 
Maryland Steel Co., Sparrows Point, Md, 
Vulcan Iron Works, Toledo, Ohio. 
Railroad Ties (All Kinds.) 
Vanderbilt & Hopkins, 123 Liberty St., N. Y. 
Railway Car Brakes. 
Westinghouse Air Brake Co., Pittsburgh, Pa. 
New York Air Brake Co., 115 
Railway Feed Wires, 
The Okonite Co.. Limited, 13 Park Row, N. ¥. 
ailways, Electric. 
General Electric Co., 44 Broad St., N. Y. 
ailway Shop Machinery. 
Armstrong Mfg. Co., Bridgeport, Conn, 
Bradford Mill Co., Cincinnati, Ohio. 
Fitchburg Machine Works, Mass. 
Ingersoll Milling Machine Co., Rock ford, Ill. 
Long & Allstatter Co., C incinnati, Ohio. 
Manning, Maxwell & Moore, 111 Liberty St., 
Niles Tool Works, Hamilton, Ohio. 
Q. & C. Co., Chicago, Tih. 


H. B. Smith Co., 
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O. B. Rogers & Oo., Norwich, Conn. 

field Machine Tool Co. ringfield, Ohio. 
3 lexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturin Binghamton, N. 
Toledo Machine & Tooi'Co., Toledo, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
Waterman Machine Tool Co., Oakland, Me. 

Railway Specialities. 

Oarlisle Mfg. Co., Carlisle, Pa. 
Eureka Nut Lock Gv.. Pittsburg, Pa. 
A. E. Filley Mfg. Co.. 39 Cortlandt St., N. Y. 
Harrington & ing Perforating Co., Chicago, Ill. 
Iron City Tool Works, Pittsburg, Pa. 
Milton Mfg. Co., Milton, I 
H. K. Porter & Pittsburg, Pa. 
Sheffield Car Co., Three Rivers, Mich. 
Sternbergh & Son, Reading, Penna. 


Railways, Portable, 
O. W. Hunt Co., 45 Broadway, N. Y. 
Railway Supplies. 
Carlisle Mfg. Co., Carlisle, Pa. 
Sheffield Car Co., Three Rivers. Mich. 
Railway Track Tools. 
Iron City Tool Works, Lid., Pittsburg, Pa. 
Range Boilers, 
Hepe, Koven & Co., 18 be gape St., N. Y. 
Lead. 
Harrison ‘Bros. & Co., Philadelphia, Pa. 
Reducing Valves, 
Ross Valve Co., Troy, N 
Van Auken Steam Srcotalty Co., Chicago, Ill. 


Refrigerating Machinery, 
Frick Company, Waynesboro, Pa. 


Road-Making Machinery. 
Addyston Pipe & Steel Co., Cincinnati, Ohio. 
F.C. Austin Mfg. (o. Chicago, Til. 
Harrisburgh F’d’y & Machine W’ks, Harrisburg,Pa. 
0.3. Kelly Co., Springfield, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulean Iron Works, Toledo, Ohio. 


Road Rollers 
Addyston Pipe & Steel Co., Ctnqeinnent Ohio. 
F. Austin Mfg. Co.. Chicago, 1. 
F’ Machine W’ks,Harrisburg,Pa 
8. Kelly Co., Springfield, Ohio. 


Rock Breakers. 

Edw. P. Allis Co., Milwaukee, Wis. 
F. 0. Austin Mfg: Co., Chicago, Ill. 

Bradley Pulverizer Co. Boston, Mass. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, iil. 
Gates Iron Works, Chicago, Ill. 
Geo. T. McLauthlin BCo Boston, Mass. 


Rock Drills. 
M. O. Bullock Mfg. Co:, Chicago, Ill. 
Clayton Air Compressor Works.26 Cortlandt St. mF 
Fraser & Chalmers, Chicago, III. 
General Electric Co., 44 Broad St., N. Y. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt 8t.,N. Y. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chicago, Ill. 
Rolling Mill Machine 
Long & Allstatter Co., Hamilton, O 
Maryland Steel Co., Sparrows Point Md. 
Robert Poole & son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 
Roofing. 
Berlin Iron Bridge Co.. East Berlin, Conn, 
Canton Steel Roofing Co., Canton, Ohio. 
A. E, Filley Mfg. Co., 39 © St., N.Y. 
James L., Foote, Slatingto 
Gummey, McFarland & con Philadelphia, Pa. 
N. & G. Taylor Co., Philadel hia, Pa 
Merchant & Co.. Philadelphia, Pa. 
Riter & Conley, Pittsburg, Pa 
Standard Paint Co., 2 Liberty St., N. Y. 
Warren Chemical and Mfg. Co., 27 Fulton St., N.Y. 
Wheeling Corrugating Co., Wheeling, W 


Roofs, Iron, Truss. 
Continental Iron Works, Brooklyn, N. Y. 
Berlin Iron Bridge Co., Kast Berlin, Conn. 
Maryland Steel Co, Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 
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Rope Transmission. 
& Chalmers, Chicago, Ill, 
W. Hunt Uo., 45 broadway, 
Mfg, Co., Columbus, Ohio. 
Jeffrey M Engineering Co., Nicetown, Phila. 
Rubber Goods. 
Home Rubber Co., Trenton, N. J. 
Manhattan Rubber Mfg. Co., 64 Cortlandt St.,N 
New York Belting & Packing C ‘0., Ltd., New York” 
Spinney, Virtue & Co., Lynn, Mass. 
Safety Valves. 
Crosby Steam Gage and Valve Co., Boston, Mass, 
Saw Mill Machinery, 
Edw. P. Allis Co., Milwaukee, Wis. . 
Scrapers, Wheel and Drag, 
F. C. Austin Mfg. Co.. Chicago, Ll. 


Screens, Mining. 
A. J. Beckley & Co., Meriden, Conn. 
Fraser & Chalmers, Chicago,’ Ill. 
Harrington & King Perforating Co Chicago, Ill. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Screen Plates, Punched. 
Harrington & King Perforating Co., Chicago, Ill. 
Screw Machines. 
Jones & Lamson Mch. Co., Springtield, Vt. 
Niles Tool Works, Hamilton, Ohio 
Separators, Coal and Ore. 
F. D. Cummer & Son Co., Cleveland, Ohio, 
Fraser & Chalmers, Chicago, Ii. 
Sewer Pipe. 
Charles Millar & Son, Utica, New York, 
Union Sewer Pipe Co., Akron, Ohio, 
Shafting. 
SEE PULLEYS, ETO. 


Sheet Metals. 

Hepe, Koven & Co., 18 Spruce St., N. Y. 
Sheet Metal Workin Machinery, 

Toledo Machine & Tool Co., Toledo, Ohio. 

hoes and Dies. 
Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, I]. 

Skylights. 
Canton Steel Roofing Os Canton, Ohio. 
ate. 

James L. Foote, Slatington, Pa. 

Smokestacks. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Maryland Steel Co., Sparrows Point, Md. 
Riter & aa Pittsburg, Pa 

Spark Guards, Perforated. 
Harrington & King Perforating Co., Chicago, Ill. 
Standpipes. 

Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 


Steam Regulating Appliances. 

apman Valve Mfg. Co., Indian Soper. Mass 
oo well-Wilcox On Newburgh, N.Y 
The Fairbanks Co., New York. 
Penberthy Injector Co., Detroit, Mich. 
Hohmann & Maurer Mig. Co., Brooklyn, N. Y. 
Reliance Gauge Co., C ‘leveland, Ohio. 
Ross Valve Co., Troy, N. Y. 
Sherwood Mfg. Co., Butfalo, 
Van Auken Steam Specialty Th. 

Steamships and Tow Boats, 
Atlantic Works, East Boston, Mass. 
Steam Shovels. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 
Steam Traps. 
Buffalo Forge Co., Buffalo, N 
Chapman Valve Mfg. Co., Orchard, Mase. 
Van Auken Steam Specialty Co., Chicago, Ti. 
Steam Yachts. 
Atlantic Works, East Boston, Mass. 
Marine Iron Works, Ch cago, Ill. 
Steel Importers. 
Wm. Jessop & Sons, Limited, 91 John St., N. ¥. 
Steel 

Ohrome Steel Works, Brooklyn, N. Y. 
Wm, Jessop & Sons, Limited. 91 John St., N. ¥. 
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Steel, Tool. 
Wm. Jessop & Sons, Limited, 91 John St., N. ¥, 
Ghrome Stee! Works, Brooklyn, N. Y. 


Street Sprinklers, 
F. C. Austin Mfg. Co., Chicago, Ill. 


Street Sweepers. 
F.C. Austin Mfg. Co., Chicago, Ill. 


Structural Iron Work, 
Continental [ron Works, Brooklyn, N. Y. 
Berlin tron Bridge Co., East Ber in, Conn, 
Maryland Steel Co., Sparrows Point, Md, 
Riter & Conley, Pittsburg, Pa. 
Wrought [ron Bridge Co., Canton, Ohio. 


Surveying Instruments. 
Theo. Alteneder & Sons, Philadelphia, Pa. 
Brandis Sons Co., Brooklyn, N. Y. 
John W. Harmon, Boston, Mass. 
Keuffel & Esser Co., 127 Fulton St., N. 
n &Co., Philadelphia, Pa. 
m, E, Stieren, Pittsburg, Pa. 

Tanks, Iron. 
Clonbrock Steam Boiler Co., Brooklyn, N.Y. 
Continental Lron Works, Brooklyn, N. ¥. 
Fraser & Chalmers, Chicago, I11. 
Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 
8. Wilks Mfg. Co., Chicago, Ll. 

Tanks, Wood. 
Williams Mfg. Co., Kalamazoo, Mich. 

Telegraph Wires and Cables. 

General Electric Co., 44 Broad St., N. Y. 
Eastern Electric Cable Co., Boston, Mass. 
John A. Roebling’s Sons Co., Trenton, N. J. 
The Okonite Co., Ltd., 13 Park Row, N. Y. 

Telephones. 
United Electric Telephone Co., New York. 


Ling 

Wm. Sellers & Co., Philadelphia, Pa, 
Thermometers. 

Bristol Co., Waterbury, Conn. 

Hohmann & Maurer Mfg. Co., Brooklyn, N. Y. 

Queen & Co., Inc., Philadelphia, Pa. 

Standard Thermometer Co., Peabody, Mass. 


Tiles. 
Merchant & Co., Philadelphia, Pa. 
Samuel H. French & ig nea, Pa. 
in. 


Gummey, McFarland & Co., Philadelphia, Pa. 
N. & G. Taylor Co., Philadeiphia, Pa, 
Merchant & Co , Philadeiphia, Pa 

Wheeling Corrugating Co., Wheeling, W.Va. 


Tin Plate Rolling Machinery. 
Robert Poole & Son Co., Baltimore, Md. 
Track Bolts. 
Milton Mfg. Co., Milton, Pa. 


Tramways. 
Fraser & Chalmers, Chicago, Il). 
CO. W. Hunt Co., 45 Broadway, N. Y. 
Walker Manufacturing Co., Cleveland, Ohio. 


Tramways, Wire 
Cooper, Hewitt & Co., 17 Burling Slip, N. ¥. 
Fraser & Chalmers, Chicago, LI], 

Trenton [ron Co., Trenton, N. J. 

OG. W. Hunt Co.,45 Broadway, N. Y. 


Transmission Machinery. 
Fraser & Chalmers, Chicago, Ill. 
General Electric Co,, 44 Broad St., N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
Robt. Wetherill Co., Chester, Pa. 
CO. W. Hunt Co., 45 Broadway, N. » 
Tube Scrapers. 

Sherwood Mfg. Co., Buffalo, N. Y. 

Turbines. 
Dayton Globe Iron Works, Dogon, Ohio. 
fraser & Chalmers, Chicago, Ill. 
Robert Poole & Son Co., Baltimore, Md. 
Smith, York, Pa. 
B. D. Wood, & Co., Philadelphia, Pa. 

urn Tables, 
Wm. Sellers & Co., Philadelphia, Pa. 


BUYERS’ DIRECTORY 


Twist Drills. 
Standard Tool Co., Cleveland, Ohio. 

Cleveland Twist Drill Co., Cleveland, Ohio. 
Morse Twist Drill & Mch. Co., New Bedf 


‘ord, Mass, 
Vacuum Pumps, 


A. 8. Cameron, Steam Pump Werte. E. 23d St., N. ¥. 
Cla) a Air Compressor Works, 26_Cortlandt 8t., 


Deane Steam Pump Co., Holyoke, Mass. 


Valves, Gas, Steam, and Water. 
Chapman Valve Mfg. Co., Indian Orchard,,Mass, 
Coldwell-Wilcox Co., Newburgh, N, Y. 

The Fairbanks Co., New York. 

Home Rubber Co., Trenton, N. J. 

Ross Valve Co., Troy, N.Y. * 

Sherwood Mfg. Co., Buffalo, N. Y. 

Standard Thermometer Co., Peabody, Mass. 

Van Auken Steam Specialty Co., Chicago, Ill. 
< 

Buffalo Forge Co., Buffalo, N. Y. 

M. C. Bullock Mfg. Co., Noe Il. 

Fraser & Chalmers, Chicago i. 

Globe Ventilator Co., Troy. N.Y. 

B. F. Sturtevant Co., Boston, Mass. 

Merchant & Co., Philade)phia, Pa. 


Voltmeters. 
General Electric Co., 44 Broad St., N. Y. 
Weston Electrical Ins. Co., Newark, N. J. 
Water Works Supplies. 
Ameren, Waterworks Supply Co., 26, Cortlandt 


American Well Works, Aurora, Il. 
Coidwell-Wileox Co., Newburgh, N, Y. 
The Fairbanks Co,, New York. 
McNeal Pipe and Foundry Co., Burlington, N. J. 
Charles Millar & Son, Utica, New York. 
Water Wheels. 
Dayton Globe Iron Works, Dayton, Ohio 
Fraser & Chalmers, Chicago, Ll. 
Robert Poole & Son Co., Baltimore, Md. 
8. Morgan Smith, York, Pa. 
R. D. Wood & Co., Philadelphia, Pa. 
Well Sinking Machinery. 
American Well Works, Aurora, III. 
Loomis & Nyman, Tiffin, Ohio. 
White Lead. 
Samuel H. French & Co., Philadelphia. Pa. 
Harrison Bros. & Co , Philadelphia, Pa. 
Window Guards (Jail Work.) 
Harrington & King Perforating Co., Chicago,‘Ill. 
Wire. 
Charlies H. Besly & Co., Chicago, Iil. 
Merchant & Co., Philadelphia, Pa. 
Phospbor-Bronze Smelting Co., Ltd., Phila.,' Pa. 
Wire Cloth. 
Fraser & Chalmers, Chicago, [Il. 
Phosphor-Bronze Smelting Co., Ltd., Phila., Pa. 
Wire Rope. 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
John A. Roebling’s Sons Co., Trenton, N. J. 
Bronze Smelting Co., Ltd., Phiia.,"Pa, 
Trenton [ron Co., Trenton, N. A 
Wire Rope Transmission. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Wood Carpets, etc, 
E, B. Moore & Co., Chicago, lll. 
Wood Stains, 
Harrison Bros. & Co., Philadelphia, Pa. 
Ay achinery. 
C. B. Rogers & Co., Norwich, Conn. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
The Wilkinson Co., Chicago, Ill. 
Wrecking Cars, 
Marion Steam Shovel Co., Marion, Ohio. 
Yachts, Steam. 
Atlantic Works, East Boston, Mass. 
Marine [ron Works, Chicago, Ill. 
Zinc White. 
Harrison Bros. & Co., Phiiadelphia,:Pa. 
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& BONS, THES... 

Armstrong Bros. Tool Co............. 
Armstrong Mfg. Co................ 
Austin Mfg. Co., F.C...... 
Automatic Water Tank Co 


Besly & Co., Charles H. ............. enseeuacate 
Bliss School of Electricity.............. 

Brooks & Co, T. 


Buffalo Forge Co.... .... 
Bullock Mfg. Co.,M. ©... ...... 
Byers Machine Co., John 


Cameron Steam Pump Works, A. 8............. 

Canton Steel Roofing Co ............ Sédeucuanune 
Cheltenham Military Academy.................. 
Chrome Steel Works.......... ... 
Cincinnati Milling Machine Co.. ..... ... asda 
Olayton Air Compressor Works 
Cleveland Twist Drill.Co.. ... 
Clonbrock Steam Boiler 
Commercial Electric Co.............-- 
Continental Filter 
Continental Iron Works........ 
Contractors’ Plant Mfg. 
Cooper, Hewitt & Co....... 
Crosby Steam Gage and Valve Co. 


ALPHABETICAL INDEX TO ADVERTISERS. 


Detroit Graphite Mfg. Co.... 
Dixon Crucible Co., 


Eastern Electric Cable Co.... 
Electro Light Engraving Co .................... 

Empire Fire-Proofing 
Engineering Employment Bureau. . .. — 


Fairbanks Compaby... .......... 
Fishkill Landing Machine Co................... 
Fitchburg Machine Wonks... 


Gorton & Lidgerwood Co........ ... ..... 
Goubert Mfg. Co.. 


Gummey, McFarland & 


Hanson & Van Winkle Co..... ....... <0 saved 
Harrington & King Perforating Co.............. 
Harrisburg Foundry and Machine Works...... 
Harvard University................ 
Hohmann & Maurer Mfg. Co. ... ............... 
Hooven, Owens & Rentschler Co....... .... .. 

Hussey, Ernest Bertrand 
Hayett & Smith Mig. 


India Rubber Publishing Co...... .............. 
Ingersoll Milling Machine Co..... .. .......... 
Ingersoll-Sergeant Drill 
Interior Conduit & Insulation Co................ 


Jeffrey Mfg. Co.... . . 
Jessop & Sons, Limited, William.. sanieaie 
Jones & Lamson Machine Co.... .............. 


Laborers’ Instruction Pub. Co.............. .... 
Laidlaw-Dunn-Gordon Co.................. 
Lawrence Scientific School........  .... ....... 
Lehigh Valley Railroad............ 


56 
19 
12 
21 


Adams, Alto) 21 70 
Addyston Pipe and Steel 44 7 

63 43 

23 

32 ane 

42 

69 

17 53 

21 

62 

34 

23 62 

68 22 a 

45 

23 ©6©@arvin Machine Co ... ... 

Brown Hoisting and Conveying Machine Co..... 3 Gooding, ©. T.. 22 
+ = 

63 

49 87 

8 

41 83 

7 4 ae 

70 33 

48 76 

55 60 

4 74 

23 59 

26 29 

76 62 ae 

4 51 a 

49 21 

3 74 

€6 

44 23 

58 46 

56 68 

23 45 : 

28 57 

24 

21 49 

44 21 

39 54 

48 68 

50 

Davis, Lewis K 21 41 
Dayton Globe Iron Works ............++0+....... 55 25 4 


Loomis & Nyman 


MeRac, A. L......... 
Main Belting Co. . 


Marine [ron Works. 


Maryland Steel Co... 


Merrili Bros 


Michigan Pipe Co 


Milton Mfg. Co 
Monon Route........ 


Moore & Co., E.B... 


Morse, W. F. & Co.. 


N. J. Car Spring and 
New York Air Brake 


Nicholson File Co... . 
Nicholson, Frank... 
Niles Tool Works.... 


Poland, Lawrence... 


Potter, Alexander... 


Rand Drill Co........ 


Redfield, C. L....... 


Rochester Optical{Co 


McGowan Co., John H 
McLauthlin & Co., Geo, T 
McNeal Pipe and Foundry Co... .......... esecee 


Maurer & Son, Henry 


Morris, Tasker & Co. 


New York Machinery Depot 
New York Belting & Packing Co 


Pease Furnace Co., J. F 
Pomberthy Injector 
Phosphor Bronze Smelting Co., Limited... 
Pittsburgh Testing Laboratory, L Limited. . 


Prentiss Tool and Supply Co 
Pulsometer Steam Pump Co 


Manhattan Rubber Mfg. Co.............. 
Manning, Maxwell & Moore... 
Manufacturers Advertising Bureau..... .. 


Marion Steam Shovel Co..... ............... 


Millar & Son, Chas........ 


Moore Mfg. and Foundry Co...... .............. 


Morse Twist Drill & Machine Co. ................ 


National Pipe Bending Co........................ 


Reliance Gauge Co.......... 


ALPHABETICAL INDEX 


Link-Belt Engineering Co.............. 
Long & Allstatter Co 


Odorless Excavating Co. ......... ..cccscscccces 33 
O’Donnell & Co., M. J 


73 


Roebling’s Sons Co., John 


Sellers & Co., Wm.. ae 
Sheffield Car Co................ 
Shawhan-Thresher Electric Co.. 


Southwark Foundry and Machine Co... ....... 64 
Spon & Chamberlain......... ..... 
7 
Stearns Manufacturing Co... 61 
Stevens Arms & Tool Co., J......... 
Stillwell-Bierce & Smith-Vaile Co.... ........... 41 
Stow Manufacturing . 65 
Toledo Machine and Tool Co... ........... «... 69 
50 
Triumph Blectric 57 


Union Sewer Pipe Co. .......... 43 
United Electric Telephone Co. .................. 7 
United States Heater Co.......... 75 


Van Auken Steam Specialty Co................. 
Vandenbergh of Chemical 
Vanderbilt & Hopkins.. 


Walker Manufacturing Co............. 

Wanted and For Sale ....... 24 
Waterman Machine Tool Co......... 66 
Westinghouse Air Brake Co..................05. 53 
Westinghouse Electric & Mfg. Co............ ima 
Westinghouse Machine Co ...............-++e00s 64 
Weston Electrical Instrument Co... .......... 39 
Wetherill & Co., Robt............ ... aime 25 & 63 
Wheeling Corrugatipg B 
Wheeler Condenser & Engineering Co... ..... 60 
Wilkinson Co.. 66 
Wilks Mfg. Co.S..... .... 74 
WingGeld, Nisbet. 21 
Worcester Machine Screw Co........ 66 


67 
58 
42 
29 
2 
23 
54 
49 
52 
York Central [ron Works Co.............. 73 
Norwalk Iron Works 47 
22 
Okonite Co., Limited 77 
ae Otto Gas Engine Works........ ................. 57 
8 
58 
55 
Pond Machine Too! Co 
: Poole & Son Co.,R... 69 
21 
Q. &C. Co............ 67 
al 
72 


At 
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The Illustrations in this publication are all made 
by the above Company. 


Please mention Lhe Engineering Magazine when you wret 
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Professional Directory. 


A Classification of the Professional Cards Appearing Regularly in the Pages 
of the Engineering [agazine. 


As a’medium for professional announcements these pages offer the superlative merit of reaching, not on! 
engineers, architects, electricians, and railway managers, but beyond these thousands of non-technical busines: 
men actively engaged in every field of industrial enterprise, and who constantly a the assistance of profes 
sional experts. Tn a word, we place the engineer or architect, not only before his fellow experts, but also before 
the men who are his possible clients. In this essential particular the magazine offers an advantage which is superio 
to anything else available to the practitioner ; and in recognition of this fact we have fixed a special and very low 
cate for professional cards with a view to establishing this Directory as a recognized medium for reference 


Particulars on application. 


Mechanical Engineers, 


Advertising Experts. 


D. Ashworth, Pittsburgh, Pa................... 
Wm. H. Bryan, St. Louis.............. wahecEReEKe 


Manufacturers’ Advertising Bureau and Press 
C. M. Conradson, Madison, Wis. . ...... 


Lewis K. Davis, New York,... . ........ pena 
A e Julian Kennedy, Pittsburgh, Pa... ............. 
rcnitects Pittsburgh Testing Laboratory, Pittsburgh, 


O. L. RedHeld, Chicago, 


Berlin Iron Bridge Co., East Berlin, Conn....... 


Metallurgists. 


Assayers. 


Vepdondersh Laboratory of Chemical Industry, Dr. Willis E. Everette, Tacoma, Wash........ . 
Buffalo, 22 6. Gooding, Tueson, Arizona.......... .. 
Julian Kennedy, Pittsburgh, Pa........ ....... 


Frank Nicholson, Phoenix, Arizona....... .. 
Pittsburgh Testing Laboratory, Pittsburgh, Pa. 


Chemists, 


Pittsburgh Testing Laboratory, Ltd. Pittsburgh, 
Vandenbergh Laboratory of Chemical Industry, 


Mining Engineers, 


Lewis K. Davis, New York... ........ 21 

Dr. Willis E. Everette, Tacoma, Wash, 
Civil Engineers. C. T, Gooding, Tucson, Arizona.......... 22 
E, P. Jennings. Ironwood, Mich........ 21 

Frank Nicholson, Phoenix, Arizona. 


M. Fargusson, Southport, N.C............. 
Wm. B. Fuller, Boston, Mass................... 22 


E. 8. Hussey. 


Alexander Potte Sanitary Engineers. 


Wm. B. Fuller, Boston, Mass. 22 
Alexander Potter, New York and Pittsburg..... 23 


Contracting Engineers. 


Schools. 


Julian Kennedy, Pittsburgh, Pa.................. 22 


Bliss School of Electricity, Washington, D.C... 
Lawrence Scientific School, Cambridge, Mass... 2 
Michigan Mining School, Houghton, Mich...... 2 


Electrical Engineers, 


Alton D. Adams, Worcester, Mass............... 21 
Wan. Brgan, St. LOUIS, 21 
Water Works Engineers, 
Employment Bureaus, Wm. H. Bryan, St. Louis....... 


Lewis K. Davis. New York. 
Sapypering Employment Bureau, Syracuse, M. Fargusson, Southport, 


N.C 
21 Nisbet Wingfield, Atlanta, Ga 


, 
4 
22 
3 ete Nisbet Wingfield, Atlanta, Ga................... 21 


—>>>5 PROFESSIONAL 
D. ASHWORTH, 


Mechanical and Consulting Engineer, 


AND STEAM EXPERT. 
108 FOURTH AVENUE, PITTSBURGH, Pa. 


Steam and Transmission of Power a Specialty. 


Calorimeter and Evaporative Tests of Steam Boilers, and Indicator Tests 
made of Steam Engines. 


NISBET WINGFIELD, C. L. REDFIELD, M. E. 
Civil and Hydraulie « nginecr. DESIGNER OF MACHIN ERY, i 
414 Norcross Building, - Atlanta, Ga. } 
SPECIALTIES: f Consulting E ang. for Water Wks: EXPERT IN PATENT CAUSES. 
( Inspection of Pipe at Foundries. 269 Dearborn Street, CHICAGO, ILL. 


ERNEST BERTRAND HUSSEY, 


Consult Civil En EMpLoy PRomer. 


[NSTRUMENT-MEN, 
P. 0. Box 381. Offices, Dexter Horton & Co, Bank Bldg, Dr <> peer 
= Expert Examinations, Surveys and Reports of any 

enterprise or property in the Northwest Plans, Speci- 
fications, Estimates and Superintendence. Cable or 
Electric Railway Construction and Operation, 


FRANK NICHOLSON, 


MINING ENGINEER AND METALLURGIS§ E. P JENNI NGS, 


Mi 
P.O. BOX 515, PHCENIX, ARIZONA. ning Engineer, 
Examines and reports on mines and mill and fur Ironwood, Miag 
nace property. REPOATS ON LAKE SUPERIOR !RON MINES. 


ADAMS, ALTON D., M. ALLE. E., FARGUSSON, E., SOUTHPORT, N. 6, 


EvecTRICAL ENGINEER, 


Electrical Machinery Designed for all Drainage, Irrigation, Water Powers, River and Harbor 
urposes. Improvements, Canals, Railroads, Highways ; Surveys 
P. 0. Box 1377, Boston, Mass of all kinds; Cities laid out. ie eer oe. Bete 


> Mem. Am. Soc’ y M. E. 
LEWIS K. DAVIS. S28 
Mem. Am. W ATER Works Ass’N, 


~—— Mechanical and Mining Engineer. 
SPECIALTIES ‘—HEAVY MACHINERY, POWER PLANTS AND FACTORIES. 
see EXAMINATIONS, REPORTS, PLANS, ESTIMATES AND SUPERVISION. 
e6 BROADWAY, NEw TORE. 


ELMER L. CORTHELL, $A. Le. McRAB, S. D, 


(Harvard. 
Civil and Consulting Engineer, Consulting Electrical Engineer, 

71 Broadway, New York City. University of Texas, Austin, Texas. 
Harbors, Railways, Terminals and large Bridges in Electric Mining, Railway, Power and 


the United States and other countries. Examinations | Lighting Plants. Estimates prepared for proposed 
and reports on grade crossing complications. Expert installations. Reports on existing plants with a 


examinations of railwa ay property. i view to improving their earning capacity. 

c.M. >. M.CON RADSON, M. E. ALEXANDER POTTER, 
Consulting Engineer. pan. Soc. 

Special Labor Saving Machine Tools, New and Civil and Sanitary Engineer. 


Original Designs of Lathes, Milling Machines, SPECIALTIES: W Su ; 
Noring Machines, Ete. and 
ELECTRICALLY DRIVEN MACHINE TOOLS. 137 BROADWAY, - - NEW YorRK. 
MADISON, WIS. | LEwis BLocK, - - PITTSBURG. 

Please tion The ing Magusine when you 
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->>>5 PROFESSIONAL 


JULIAN KENNEDY, 
Consulting and Contracting Engineer 


BLAST FURNACES, BESSEMER AND OPEN HEARTH STEEL WORKS, 


Vandegrift Building, Pittsburgh, Pa. 


ROLLING MILLS, STEAM AND HYDRAULIC MACHINERY, 


HEATING FURNACES, GAS PRODUCERS, &c. 


VA for Rates for Pro- 
fessional Cards in The 
Engineering Magazine. 
WM. 0. WEBBER, A. S. M.E., CONSULTING ENGINEER: 
79 Mason Building, BOSTON, MASS. 
Power Plants and Factories, Steam Expert, Electric 


Transmission of Power, Shop Methods and Production, 
Power Tests, Hydraulic Engineering. 


ranch Office of the LATROBE WoORES. 


Wo. H. BRYAN, #. Am. Soo, 
Mechanical ana Electrical Engineer. 


PECIALTIES: Water Works, Electric Light, Railway an@ 
Power Plants; Steam and Power Installations; Stear 
Heating; Smoke Prevention. 
Consultation, Examinations. Tests, Reports, Plans, Specifications, 
Superintendence and Purchasing. 


1 TURNER BUILDING, ST. LouIs. 


F. P. VANDENBERGH, B. S., M. D., F.C. S. 


R. A. WITTHAUS, A. M., M. D, 


ISAAC KEMOE, PH, D. 


CONSULTING 
Chemical Engineers, Analysts and Consulting Chemists. 
Water supplies a specialty, analyses and complete advisory reports, Co-operation with engineers in sanitary 


and geological surveys ; 
Assays, analyses, processes, superintendence, counsel 


and in all chemical features of mining, metallurgical or other industrial engineering. 


ERIE COUNTY BANK BULLDING, NIAGARA AND MAIN STS., BUFFALO, N, Y. 


C. T. GOODING, E. M. 
METALLURGIST AND MINING ENGINEGR, 
TUCSON, ARIZONA. 


SPECIAL ATTENTION GIVEN TO THE 


BPROIFICATIONS, CONSTRUCTION, AND OPERATION OF 


PER AND LEAD-SILVER SMELTING PLANTS AND MINES, 
EXAMINATION OF COPPER AND SILVER*LEAO PROPERTIC® 


Civiland Sanitary Engineer, 


53 State St., BOSTON, Mass. 


Waterworks, -Sewerage, - Buildings. 


EVERETTE’S MINING OFFICE 


[Pioneer Mining Geolugist’s Office of Pacific Northwest] 


Mining Law, Mine Examinations, Metallurgy, 
Assaying and Analysis. 
*“CONSULTING ASSOCIATE MINING 
ATTORNEY AT LAW." 

Will examine and report upon the 
“Title and’exact Value’’ of Gocp, Sitver, Leap, Coprga, 
Coat, Iron, or other Mingrat Propertigs, 


IN ANY PART OF THE WORLD. 
DR. WILLIS EVERETTE-1318 E Stree’, 


Tacoma, State of Washington, U.S. A. 


PITTSBURGH TESTING LABORATORY, LTD. 


Gro. H. Chairman. 


Avrrep E. Hunt, Vice-Chairman and Treasurer, 


116 WATER ST., PITTSBURGH, PA. 


Metallurgical Engineers and Chemists. 


SPECIALTIES. 
faspection of Rails and of Materials for Bridges and other Structures, Steam Boilers, Locomotives, 


Cars, etc. 


Inspection of Shop Work and Erection at Bridge Site. 


—=—CHEMICAL ANALYSES AND PHYSICAL TESTS OF ALL KINDS.—— 


Agents for Tinius Olsen & Oo.’s Testing Machines, Thatcher’s Slide Rules. 


Please mention lane Engineering Magasine when you write, 


A SOPECIALITY. 
‘ M. Am. Soc. C. E. M. I. T. °83. 
Wan. B. FULLER, 


MISCELLANEOUS 


Practical work. Elective sys- 
tem. Summer courses. Gives degrees of S. B., E.M. and 
Ph. D. Laboratories, shops, mill, etc., well equipped. 
Cataiogues free. Address the Secretary of the Mich. 
Mining School, Houghton, Mich. M. E. WApsworTH, 
Ph. im Director, 


THE BLISS SCHOOL OF ELECTRICITY, 
Bliss Building, Washington, D. 6. 


This is the only institution in the country where 
practical Electrical Engineering is thoroughly and 
exclusively taught. Course complete in one year 
Laboratories and all De -partments completely equipped 
ADDRESS, for Catalogs, Louis D. Bliss, Principal. 


Lowest Cash Discount allowed on Arebl- 
tecturul, Scientific, Electrical, Mechanica!, 
Industrial and Techui al Books. Cata- 


and Discount Sheet Free. WILLIAM 


T. COMSTOCK, 23 Warren st,, New York. 


AW ENGINEERING 


explained by 
F. Spangen! erg, E. 
More than 2000 questions with argued answers 
andover 500 illustrations, 

as wellas his Arithmetic, Algebra, plane and 
solid Geometry are sold by every Reliable Book- 
Dealer for 75 cents per volume, or will be sent 
ostpaid, after receiptof price by the undersigned, 
rospectus of 32 pages sent free on application. 
Laborer’s Instruction Pub Co, St. Louis Mo 


Catalogue, Mechanic al, Elec- 
trical, Sanitary, Marine, Civil 
Engineering, Manufactures and 
Industries, 128 pages, by mail 5c. 
Spon & CHAMBERLAIN, 12 Cort- 


landt Street, New York. 


REULEAUX’S CONSTRUCTOR. 


THE CONSTRUCTOR. 


A HAND BOOK OF MACHINE DESIGN. 
By F. Reuleaux, 


Translated by Henry Harrison Suplee. 


Authorized Editicn. 
Handsomely Bound in Cloth, 
Size12x9in. - - pp xviii, 312. 


With Portrait and over 1,200 Illustrations. 


PRICE $7.50 


Sent by express, prepaid on receipt 
of price. 


Order by mail, direct from 
H.. SUPLEE, 
339 WEsT CHELTEN AVENUE, 
Philadelphia, Pa. 


See Review in February Issue of Engineering Magazine, 


Harvard University. 
LAWRENCE SCIENTIFIC SCHOOL. 


This school | will offer instruction i= 
the following departments in 1804 


Civil Engineering, Mining En weed 
Topographical Engineering, ae 

Electrical Engineering, Chemistry, Geology, 
Sanitary Engineering, Biology, General Scienoa, 
Highway Engineering, Science for Teachers, 
Mechanical Engineering, and a course in 


Anatomy, Physiology and Physical Training. 

The annual fee for each of these 
courses is one hundred and fifty 
dollars. For programme and other 
information, 


N. 58. Shaler, Dean, Cambridge, Mass. 


GHELTENHAM MILITARY ACADEMY, 


OGONTZ (wean PA. 
On the Summit of the Chelten Hills, Bound tech Route to 
New Yor 
Unexcelled in the preparation of young men for 
leading colleges and scientific schools. Now repre 


| sented by its graduates in HARVARD, YALE, 


Please mention The Engineering Maga~‘ne when you write. 


PRINCETON, CORNELL, LEHIGH, TROY, LA- 
FAYETTE and UNIVERSITY OF PA. For illus- 
trated circular or for application blanks for 'g5-’96, ad- 
dress the Principal, JOHN C. RICE, Ph. D., Ogontz, Pa, 


TRANSITS, 
LEVELS, 
COMPASSES, 


New and second hand, 
Catalogues and price lists free. 
EVERY REQUISITE FOR 


Architects, Civil and Mining Engineers 


THE BRANDIS SONS CO., 


| Surveying and Engineering Instruments, 


154 to 756 LEXINGTON AVENUE, 
BROOKLYN, N. Y, 


THE 
SIMENT FORTHICKNESS 


RBI JU 
LINE. SENO FOR DESCR IPTIVE CIRCULA 


NEDER 
THEO. & SONS 


HICH ART ENCINES. 
The Celebrated 
IDEAL, 


Built by 


A. L. Ide & Son, 
Springfield, Ills., 
U. S.A. 
Establis’d 1870. 
More than 
2,000 In use. 


For all purposes where reliable and economical power 
is required. Catalogue E on application secon: 
modern direct connected apparatus. . . . 


a 
HINGE RULING PEN BE WIDELY OPENED, QUICKLY & 2 

THOROUGHLY CLEANED SCREW 

«> - i : 
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MISCELLANEOUS 


WANTED *% FSR SALE 


A Mevium OF EXCHANGE FOR THE PATRONS OF 
THE ENGINEERING MAGAZINE. 


The uniform charge for advertisements inserted in this Department is ro cents a line for each inser- 


tion, payable in advance. 


Ln preparing advertisements count each seven words a line, 


and allow three lines for a display heading if that be desired. Remittances 
for transient announcements may be made in 


Mactinery for SALE 


THE GARVIN MACHINE CoO., 
9 & 11 LAIGHT STREET, NEW YORK. 


Manufacturers of and Dealers in 


METAL WORKING MACHINERY. 


A LARGE STOCK OF 
New and Second Hand Tools always on hand. 


Here are some BARGAINS in Second Hand: 


1 24 inch Hendry Friction Shaper. 
No. 2% Pratt & Whitney Screw Machine. 
No.1 Garvin Universal Milling Machine. 
No. 2 Pratt & Whitney Lincoln Miller, 


1 12x 5 Ballou Patent Engine Lathe. 
1 No. 2 Brown & Sharpe Universal Grinding Machine. 
1 No. 2 Brown & Sharpe Automatic Screw Machine. 


Complete list, descriptions and prices furnished on application. 


SECOND-HAND MACHINERY. 
Iron Planer, 60 in x 60 in. x 16 ft., 4 heads, Betts 
Iron Planer, D. W. Pond, 26 in x 26 in. x8 ft. 
Iron Planer, 36 in. x 26 in x7 ft. 

Iron Planer, 16 in. x 16 in. x3 ft. 

-y ine Lathe, L. W. Pond make, 18 ft. x 53 in. 
. Pit Lathe, complete. 

heh Lathe, 30 in. x 14 ft., Putnam. 

ene Lathe, 26 in. x 10 ft., D. W. Pond make. 
ine Lathes, 15 in. x6 ft., D. = Pond make, 

Drillin Machine, 45 in., B. G. S. F.; 1 28 in., B. G. 

S. both New Haven. 

50 - ‘Farrell Pulley Lathe. 
each No. 20 Bliss Press. 
each No, 21, 30, Bliss Presses. 

and 1 5-ton Foundry Cranes. 

eavy Power Rail Shears. 
Heavy Roll Lathe. 
2000 Ibs. Steam Hammer, Ferris & Miles. 
1200 Ibs. Steam Hammer. 
350 Ibs. Steam Hammer. 


ists sent. NEW YORK MACHINERY DEPOT, 
Office, 178 Broadway, N. Y. 


SITUATIONS WANTED 


SITUATION WANTED —With construction com- 
pany or engineers, by a civil engineer and practical 
mechanic, of business experience, as superintendent of 
construction, inspector or in other capacity. Address 

. W., ENGINEERING MAGAZINE, 


Re-laying Rails, 


of all patterns and gauges, Passenger and Freight 
Cars, Machine Tools, Engines, Boilers, Pumps and 
Machinery of all sorts, new and second hand, for 
sale at bargain prices. 


THOS. P. CONARD, 
206 Walnut Place, - Philadelphia. 


150 H. P. ENGINE. 


2ND HAND. 


KIND: WESTINGHOUSE 
COMPOUND. 


The Scranton Supply Machinery Co., 


SCRANTON, PA. 


Please mention The Engineering Magazine when you write, 
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For Sale. | 
Two Second-Nand Corliss Engines 


24x48, 300 h. p. each, and BOILERS. 


Two Vertical Corliss Engines 


40x48. 


Write for particulars and prices. 


ROBT. WETHERILL & CO. 


CHESTER, PA. 


$3.00 for a renewal subscrip- 
tion to your most valuable 
Magazine, which commands 
the admiration of my Mex- 
ican friends. 

E. G. HELBERT, 


Civil Engineer and Architect, 


Pueblo, Mex. 


Enclosed please find P. O. 
Money order to pay my sub- 
scription to your Magazine. 
I am very much pleased with 
the paper and shall continue 
to take it. 

E. PRICK, 
County Treasurer, 


Marshall, Minn. 


I send, by express order, | 


Half Morocco, 
Half Russia, 


Please mention The Engineering Magatine when von 


BOUND 
VOLUMES. 


— OF 


The Engineering 


Magazine 


beginning with Vol. II. are de- 
livered at the following 
prices : 
- $3.00 per Vol. 


2.75 “ 
_ Half American Seal, 2.75 “ 
Sheep, - 2.75 
Cloth, 2.50 


Complete files of any volume 


“ 


(provided the copies are in per- 
| fect condition) will be taken in 
'exchange upon payment of the 
following charge for binding, 


namely : 
Half Morocco, - $1.50 per Vol. 
Half Russia, - 


Half Americau Seal, 1.25 
Full Sheep, 1.25 
Cloth, 1.00 


Charges should be prepaid 
on copies forwarded forexchange. 

Remittances should accom- 
pany each order as we do not 
open ledger accounts for books. 
_ We offer a premium for some 
_of the numbers of Vol. I. 
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RAILROADS 


ARE YOU LOOKING 


For a Change in Location? 


If you are not satisfied with your present site, or if | 


you are not doing quite as well as you would like to, 
why not consider the advantages of a location on the 


Illinois Central R. R. or the Yazoo & Mississippi Valley | 


These roads run through South Dakota, Mine 
mesota, lowa, Wisconsin, Illinois, Indiana, Kentucky, 
Tennessee, Mississippi and Louisian: 1, and possess 


FINE SITES FOR NEW MILLS 
BEST OF FREIGHT FACILITIES 


CLOSE PROXIMITY TO 


Coal Fields and Distributing Centers 


AND 


INTELLIGENT HELP of all KINDS 


MANY KINDS OF RAW MATERIAL 


For full information write the undersigned for a | 


copy of the pamphlet entitled 
100 Cities and Towns 


WANTING INDUSTRIES 


This will give you the population, city and county 
debt, death rate, assessed valuation of property, tax 
rate, annual shipments, raw materials, industries de- 
sired, etc. 

To sound industries, which will bear investigation, 
substantial inducements will be given by many of the 

laces on the lines of the Illinois Central R. R., which 
s the only road under one management running 
through from the North-Western States to the Gulf of 
Mexico. GEO. C. POWER, Industrial Commissioner 
1. Cc. R. R. Co., 506 Central Station, Chicago, 

4-2-'94- 


JHE PICTURESQUE 


VALLEY RAILROAD 


HAS—, 
Solid Vestibuled through train service, between 
New York, Philadelphia and Chicago, via 
Niagara Falls. 

Dining Cars on the European Plan. 

Double track ballasted with stone. 

Locomotive 


anthracite coal is used exclusively, thereby 


giving a passenger service that ts free from | 


the annoyance of smoke, dust or cinders. 


For its patrons, all lovers of ease, comfort and 
convenience in traveling, who have once been 
over its line, and all freight shippers who re- 
quire fast and careful service who have once 
tried it. 

Elegantly illustrated printed matter descriptive 
which will be sent free, postage 
prepaid, Lee, 
General Passenger Agent, Philadelphia, Pa. 


of its line, 
on application to Chas. S. 


| Illinois, 
| souri, 


sinallofwhich hard Pennsylvania | 


COPYRIGHTED 


or MONON 


Chicago, Indianapolis, Cincinnati, 
* Louisville and the South. 


—SOLID VETISBULED TRAINS DAILY.— 


City Ticket Office, 232 Clark Street, CHICAGO. 
W. H. McDOEL, FRANK J. REED, 
GEN’L MANAGER, GEN’L PASS, AGENT. 


Locations for 
Industries. 


The name of the Chicago, Milwaukee & St. Pau! 
Railway has long been identified with practical meas 
ures for the general upbuilding of its territory and the 
promotion of its commerce, hence manufacturers hay: 
an assurance that they will find themselves at home on 
the company s lines, 

The Chicago, Milwaukee & St. Paul Railway Com- 


| pany owns and operates 6,154 miles (9,900 kilometers 


exclusive of second trac k, connecting track 
The cight States tray ersed by the company 
Wisconsin, Northern Michigan, lowa  Mis- 
Minnesota, ‘South Dakota and North Dakota, 
possess, in addition to the advantages of raw mu 
terial and proximity to markets, that which is the 
prime factor in he industrial success of a territory 
= who form one live and thriving community ot 

usiness men, in whose midst it 1s safe and profitabl: 
tosettle. Many towns on the line are prepared to treat 
very favorable with manufacturers who would locat: 
in their vicinity. 

Mines of coal, iron, copper, lead and zinc, forest 
of soft and hard wood, quarries, clays of all kinds, tan 
bark, flax and other raw mé aterials exist in its territory 
in addition to the vast agricultural resources. 

A iumber of new factories have been induced to 
locate—largely through the instrumentality of this 
company—at towns on its lines. The central position 
of the States traversed by the Chicago, Milwaukee & 
St. Paul Railway, makes it possible to command al! 
the markets of the United States. The trend of manu- 
facturing is Westward. Nothing should celay enter- 
prising manufacturers from investigating, Confidential! 
Inquiries are treated as such. The information fur- 
nished a particular industry is ‘eliable = Address, 


LUIS 


Industrial Commissioner, C., M. & St. P. R'y 
425 Old Colony Building, J 


of railway, 
or sidings 


Please mention The Engineering Magazine when you write. 
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MISCELLANEOUS 


“ Tdeal,” “Leader,” “Union,” “ Bill,’ Combination,” “Re- 
volving,” and ‘“* Document” Cabinets are unsurpassed for con- 
venience and durability. 


»which we 


ur motto “Globe Goods are 


” 


leasure to state that your Globe cabinet 


P 


us 
THE HALLACK-SAYRE-NEWTON LUMBER CO., Denver, Col.— 


FISKE BROS., Refiners of Petroleum Oil, New York City.—It 
We unhesitatingly endorse yo 


ave had in use for about 30 days has been eminently satis- 


factory. 
the Standard for High Quality. 


gives 


y 
g70Nls 

no ul 


[PIP] » 


*yoodsas Ul 
“00 HOYNHD NHOP FHL 


‘pus ‘puag “SOUP YIN 
jo uazop 


sn spood oseyi 
quososd 


puB‘sysep ano 


TES COMPAMN - 


EASTERN BRANCH: 42 Beaver Street, N. Y. 


CIMTCIWIWATI. 


> 


RE... 
YOU GOING 
UP THE STATE? 


A trip will do you good. If 
you select the proper route,— 
all 


WEST+-SHORE 
=RAILKOAD= 


trains are fast and luxurious. 
But the National Express — 
Limited—leaving New York at 
7:30 P. M. arriving Buffalo 7:40 
A. M., is the fastest evening 
train out of New York. Try 
itand be convinced by personal 
experience. 


Everything 
A Camera 


Should 


THE PREMO 


Embodies more, better, and later improvements 
than any other. 


Compact, light, and easily manipulated. 


Substantially made and elegantly finished in 
mahogany and leather. 


Fitted for both hand and tripod work, in-doors 
and out, portraits and landscapes. 


Nothing left undone to make it the most practi- 
cal and satisfactory all-round instrument ever 
offered to the photographing public. 


$10.00 to $50.00. 


For Illustrated pamphlet and samples of the work 
address 


ROCHESTER OPTICAL CO. 
46 South Street, ROCHESTER, N. Y. 


Please mention The Engineering Magazine when you write. 
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NERSVILLE 
| 
LOWER 


MANUFACTURERS of 
POSITIVE PRESSURE BLOWERS. 


GAS EXHAUSTERS > 
Co nne rsville Indiana. 


“WOOD” TRANSFORMERS 


Are compactly built, thor- 
oughly insulated, and pos- 
sess the closest regulation 


and highest percentage of 


efficiency. 


FORT WAYNE ELECTRIC CORPORATION, 


FORT WAYNE, IND. 
Branch Offices in all Principal Cities. 


Please continue to send the Magazine to us as we 
like it very much. 
BISSELL & DODGE, 
Electrical Machinery and Supplies, 
Toledo, Ohio. 


Please mention The Engineering Magazine when you write 
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BELTING, PACKING, HOSE, Etc. 


[EVIATHAN BELTING 


Tested under the hardest possible conditions and proved 
by years of service to be the best possible belt 


FOR HEAVY DRIVING OF ALL KINDS. 


Proef against Heat, Steam and Water. 
Strength, Durability and Traction Power Unequalled. 
SOLE MANUFACTURERS, 


MAIN BELTING CoO., 


10-1236 CARPENTER ST., PHILADELPHIA. 
248 RANDOLPH ST., CHICAGO. 


‘tor ont 20 PEARL ST STON 


HOME RUBBER 


MANUFACTURERS OF 


THE HIGHEST GRADE OF 


MECHANICAL RUBBER GOODS, | 


TRENTON, N. J. 


J. O. STOKES, Treasurer anp GeneRaL 


BELTING, HOSE, PACKING, VALVES, SPRINGS, MATTING, 
PERFORATED MATS, STEP TREADS, 
TUBING, GASKETS. 


om celebrated “Black Seal,” “White Cross,” “Tiger,” “World.” 


Our “Black Seal,” ‘“‘“White Cross,” ‘“‘Tiger” and ‘“‘World” Brands of Goods are 
acknowledged by all to be absolutely the best grades manufactured. 


MOULDED GOODS A SPECIALTY. 


THE MANHATTAN RuBBER MAN’rF’G Co. 


Cable Address: ‘* MIALoG1A.”"" Telephone: 2965 CORTLANDT. | 
Rubber Hose. Emery Wheels. Bicycle Tires: { 
Rubber Belting. Rubber Tubing. 4 
STEAM PACKING. CAR SPRINGS. 


MATS AND MATTING. LINEN AND COTTON HOSE. 


ALL KINDS OF MECHANICAL RUBBER GOODS. 
Factories: Passaic, N.J.,on D. L.& W.R.R. Offices : 64 Cortlandt St., N.Y. 


os ANDT 7 Pittsburgh Agent, J. Goldthorp, Westinghouse Building ; Philadelphia 
OTL Agent, Robt. Bissell, 133 North 7th Street ; Boston Agent, Ireson Ru ber 
Co., 7 High Street; St. Louis Agent, Peters Rubber and Supply Co., 511 North 4th Street. Write for Prices- 


Please mention The Engineering Magazine when you write. 
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MISCELLANEOUS 


The Rising Tide 
of Business Prosperity. 


The sharp advance in the prices of all the great agriculturi: 
staples, the favorable crop reports from every quarter, the voluntar 
advance in wages throughout all lines of industry, the swelling vo 
ume of clearing-house exchanges, the steady increase in railroa | 
earnings, the heavy purchases of American securities by foreig: 
investors, the boom in the price of petroleum, and the complet: 
recovery in that accepted barometer of trade, the iron market-- 
these are all unmistakable evidences of a coming era of pro. 
perity which will sweep away the last vestiges of the panic 
of 1893. 

And not the least favorable feature of the outlook is the assur- 
ance of freedom from political agitations. With the Republicans 
in control of the House, the Populists holding the balance of power 
in the Senate, and a Democratic President in the White House, «'! 
partisan and radical legislation will be simply impossible. We shal] 
have at least two years, and probably a much longer rest from a! 
serious agitation of both the tariff and currency questions. 

All of this makes cheerful reading—and the newspapers are fu] 
of it. It foretells a thriving business for all lines of industry, and t 
means competence and happiness for millions of people. 

As for ourselves, Tur ENGINEERING Macazine’s share in the 
rising tide of business prosperity is very faithfully reflected by its 
cash book, as witness :— 


Hiram C, Horton, Secretary and Business Manager of The Engineering 
Mayazine Co., being first duly sworn, deposes and says that the books of the 
Company show that the aggregate cash receipts for subscriptions to THE 
ENGINEERING MAGAZINE during the six months ending June 3oth, 1895, were 
just sixty-one and five-sixths per cent, in excess of the highest previous 
aggregate for any corresponding half year in the history of the Magazine; 
the said highest previous aggregate having been for the six months ending 
June, 18g3, just previous to the panic. 


(Signed) HIRAM C. HORTON, 


Subscribed and sworn to before me this 6th day of July, 1595. 
P. J. SCULLY, 
Deputy Clerk, City and County of New York, 
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MISCELLANEOUS 


Never before have we added so large a number of dona fide 
new subscribers as during the past twelve months; never before the 
present time has the Magazine been read by so many thousands of 
intelligent, influential, and appreciative subscribers; and never 
before have our engagements of important special articles given 
larger promise of attracting an increasing number of interested 
readers. And since the world over a cash-paying subscription list, 


among numerous actual purchasers, is recognized as the very corner- 
stone and super-structure of a profitable advertising medium, it 
may be safely said that never before in its history have the Maga- 
zine’s present and future been so full of promise as now. 


In this connection it affords us pleasure to announce a further 
and very important improvement in the service rendered by our 
‘ Review of the Industrial Press.” 

Owing to the wide range covered by this Review and Index, 
and the heavy cost of its preparation and publication, we have 
heretofore given in the Index only the title, author, length, and 
date of publication of the leading articles appearing currently in the 
technical press. In addition, we shall hereafter give a few lines 
indicating the general character and purpose of each article, to 
the end that a reader may be able to judge very accurately as 
to whether or not he desires to see the full text of the publi- 
cation. 

The whole of this work will be done under the immediate 
personal supervision of professional engineers who are entirely 
competent to pass upon both the theoretical and practical value 
of all current technical literature, and thus every item in the 
Index will bear the stamp of expert professional approval. All 
that is of value will be carefully catalogued, but all that is worth- 
less, trivial, or merely curious will be carefully excluded. 

It is believed that this work will render a service of in- 
estimable value to every branch of engineering science, and to 
the end that it may attain the highest possible degree of useful- 
ness, we earnestly invite the freest criticism and suggestion from 
all who have occasion to use the Index. 
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LOUISIANA 
cYPness. I am more than satisfie 
135 


MISCELLANEOUS 


ae MICHIGAN | with the Engineering Mag: 
WHITE PINE. 
| _- : 
cue { ZINE and you may conside: 
Offices. 85'S. Market St., Boston. 
S21 Vine St., Philadelphia, 


me a regular subscriber. 


.--- ROAD TOOLS.... 


R. F. SMITH, 


Claim Dept. of Southern Railway ( 


Washington, D. C. 


Austin Rock Crusher.—The jaws having com- 


pound oscillating movement, the crushing of rock is 
continuous. Embodies an entirely new principle 
whereby weight is reduced, capacity increased, less 
power required, and life of crusher prolonged. 
Awarded first medal at the World's Fair. 


I find your Magazine s) 


interesting that I would no 
do without it for anything 
I must have it. 
S. W. SMITH, 


County Surveyor, 


Austin Reversible Roller.—Has anti-friction ey] 
roller bearings. No weight on horses necks. Is re Sono a, Cal 
versed or brake applied by driver without leaving his 
seat. Lightest draft and most easily handled. 1% to 
8ton. Awarded first medal at the World's Fair. 

Also manufacturers of a full line of Road Making 


Machinery. F.C. AUSTIN MFG. CO., CHICAGO, ILL. 
THE GREAT BALL NOZZLE-King of Fire Fighters. 
No Back Pressure - = = 


THE BALL DOES IT ALL. ee mt No. 


2% inch 
Increases Efficiency of Fire Departments 
100 Per Cent. Spray and Shut-off. 
The Ball remains against precceme without the guard, thus permitting the flow of 
the same volume of water as the straight pipe and creating a powerful spray. 
It is the most important addition that has been made to fire equipment since fre 
- fighting became a science. It covers a large area quickly with a sufficient volume of 
No. 3 % inch watertoquench flames without serious damage to interior property. It furnishe- a 
Ball Nozzle Lawn shield to firemen, rendering their work less hazardous. 


AMERICAN BALL NOZZLE CO., Sole Manutacturers, 837-847 Broadway, N. Y. 
Shut-off. Branch House: 235 Sutter Street, San Francisco, California. 


Please mention The Engineering Magazine when you write, 
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The O.SKeuy@. + + 

JULIAN SCHOLL & CO., New York Agents, 126 LIBERTY ST. 

HANDSOME ILLUSTRATED CATALOGUE FREE ON APPLICATION. 


General Office and Works, Harrisburg, Pa., U. 8. A. 
The Harrisburg Double 
Engine Road Rollers 


For Fine and 
Substantial Service 


Now York, Mail & Express Bld’g. 
W.R. Fleming 701 Betz Bld’g, 


& Co. 
Boston, 620 Atlantic Ave., 


Wallace Stebbins, Baltimore, 111 E. German St. 


THE ODORLESS EXCAVATING CO. 


MANUFACTURERS OF 
Pumps and Apparatus for Cleaning 
Vaults and Cesspools. 


Send for Catalogue and Price List. 
64 FEDERAL ST., - BOSTON, MAss. 


I am so much pleased with your Engineering 
Magazine that I could not do without it, and would not 
if I could. 

My boys, 20 and 22 years old, are also delighted | 
with it. ! 

WALTER L. DAVIS, 
Owner of Mammoth Bar Gold Mine, 
Auburn, Cal. 


Please mention The Engineering Magazine when you write, 
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UNEQUALLED 
EFFICIENCY, DURABILITY, 
e MINIMUM POWER, 
UFFALO BuFFraco,my. 
FORGE CO. USA. 


Am ERICAS REST. 


tHe WORLDS OTANDARD. “AS 
BUFFALO, NY.usa 


Bu ulfalo AN SYSTEM, 


OF HEATING & VENTILATING Fone 
ELECTRIC, STEAM 
AND PULLEY TYPES, 

BUFFALO LEAST POWER 

Burgaro N Yos SA. 


AUTOMATIC WATER TANKS 


SAVE ALL PUMPING 


AT R. R. WATER STATIONS. 


LARGE BUILDINGS 


ROGRESSIVE AND G) 
~APARTMENT 


1,000 GALLONS THE AUTOMATIC WATER TANK 6O., 
PER MINUTE. 143 Liberty St., New York. 


PRESERVATIVE PAINT 


..FOR IRON AND WOOD.... 
/ Will not poy out or peel off. 
The most penetrating, durable, preservative in the market. 


CuicacoOrrice. THE STAN DARD PAINT Co., 2 Liberty Street, 


186-188 FIFTH AVE. SOLE MANUFACTURERS. New York, N.Y. 


MOORE'S ANTI-PRICTION 


DIFFERENTIAL 
CHAIN PULLEY BLOCK. 


A New Movement! 
A Perpetual Compound Lever! 
Powerful, Simple and Durable! 


Light, and Strong! 


One Man can Lift tot 
Full Capacity “of the Block. 


Self Sustaining at Any Point. 


Lowers Freely by Slight 
Pall upon the Hand Chain. 


The Block Always Hangs Plumb. 
Moore Mfg.ana Foundry Co. 
MILWAUKEE, WIS. 


Please mention The Engineering Magazine when you write, 


| TuBine. LINEN Hos) 


New Processes. 


The matter published in this department is not paid for, nor can it be classed as advertising. 
But as the information is necessarily obtained from those who offer the appliances 
for sale, it is proper to say that the manufacturers, rather than ourselves, 
are responsible for the statements made. 


Sheffield Surface Cattle Guard. 

From time immemorial it has been the custom 
for railroads to build pits at the points where 
roads cross their right of way, to keep cattle from 
straying thereon. These, however,were expensive 
to keep up, owing to decay of timbers, and made 
it difficult to keep the track from settling at such 
points. Within the past few years various ap- 
pliances have been introduced in the nature of 
different arrangements of bars or rods of steel 
which could be laid upon the ground, and from 
the construction were more 
or less difficult for cattle to 
cross. These are called 
‘* Surface Guards,” and 


SHEFFIELD SURFACE CATTLE GUARD, 


have attained a large sale. It has been diffi- 
cult, however, to find one which was impos- 
sible for stock to cross. 

We illustrate herewith a new candidate for this 
line of work in the Sheffield Surface Cattle 
Guard, which certainly seems as if it were a de~ 
vice that would effectually prevent all kinds of 
stock from crossing, and be, therefore, the article 
which railroad men have been seeking. It is 
made of four sheets of annealed steel in which 
sharp teeth are struck up very close together all 
over the surface, presenting a seemingly impos- 
sible barrier to straying stock of all kinds, 
Another strong merit seems to be its simplicity, 
as there are no rods or bars to become broken or 
displaced, and no preparation of the track what- 
ever is needed for it to be put in place. 

This cattle guard is made by the Sheffield Car 


Company, Three Rivers, Michigan, U. S. A. 
and has already been adopted as their standard 
Guard by some leading roads. 


The O'Donnell Electric Elevator. 


THE electric elevator has proved almost as 
much of a success, in its way, as have any of the 
more popular applications of electricity. Electric 
elevators are cleanly, noiseless in, action and do 
not diffuse heat in the buildings wherein they are 
used ; they have no water pipes to freeze and 
sometimes burst with frost, and last, not least, 
they do not require a skilled attendant. 

We illustrate herewith an electric elevator 
manufactured by M. J. O’Donnell and Co., 
Cleveland, Ohio, U. S. A. This 
machine requires a floor-space of only 
4X6. The motor is so coupled to the 
elevator gear that it stops and starts 
with the winding machinery. This 
machine is equipped with an improved 
slack cable device and top and bottom 
automatic stop. The difficulties here- 
tofore experienced from heating and 
burning out of the motor have been 
effectually guarded against in the con. 
struction of this machine. The switch and oper- 
ating device is so constructed that the operator 


O'DONNELL ELECTRIC ELEVATOR, 


in the car can throw the electric contact to the 
same point with ease every time. 
Itis asserted that these machines have been 


— 
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36 IMPROVED MACHINERY. 


in use for the past two years, costing practically 
nothing for repairs, and that it meets the full re- 
quirements of the mercantile houses, as it stops 
and starts easily. 


Elevating and Convey.ng Specialties. 

THE Jeffrey Manufacturing Co., Columbus, 
Ohio, U.S. A., is a pioneer house, in the manu- 
facture of elevating and conveying machinery, 
and this establishment has erected numerous 
large and important installments. The accom- 
panying engravings illustrate two of these in- 
stallments. The experience of this company in 
this line of engineering extends over a period of 
15 years. In the manufacture of these special- 
ties they employ both standard and special 
chains, as well as their steel cable conveyors, 
which, with their accessories, are adapted for 
handling material of many kinds. Figure isa 
stone-crushing plant, in which the Jeffrey bucket 
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FIG, I. COAL CRUSHING PLANT. 


elevators carry the crushed stone from the 
breaker, delivering it into revolving screens 
overhead, from which it passes into storage bins. 
This plant is complete in every detail, and is one 
of many that we have installed. 

Figure 2 represents an installation of chain 
and cable conveyors at a large pulp mill. The 
chain conveyor in the foreground is 500 feet in 
length and conveys the pulp wood from the river to 
the steel cable conveyors located upon the trestle 


in the back-ground. The chain conveyor is ar- 
ranged with spurs, while the cable conveyor is 
made up with conveying clamps. In this stee} 
cable conveyor over 1,000 feet of cable are used. 
The storage capacity at the trestle is alniost unlim- 
ited. The cable conveyor is arranged to carry the 
pulp wood to the storage ground and on its return 
conveys it back to the mill, when so desired. 
These outfits are comparatively inexpensive in 
the first cost, and are indispensable in large 
plants of this kind. A complete catalogue of 
the Jeffrey specialties can be had upon request, 
and inquiries will be cheerfully answered. 


A New Grease Cup. 

WE illustrate herewith a new grease cup, 
which has recently been placed on the market by 
the Penberthy Injector Co., of Detroit, Mich., 
manufacturers of the ‘‘ Penberthy” automatic 
injector. The nameof this company is sufficient 


FIG, 2, CHAIN AND CABLE CONVEYOR. 


guarantee as to the quality of any new article 
which they may put on the market, but for this 
grease cup many points of superiority over any- 
thing of its kind now in use are claimed. The 
body is a glass cylinder, surrounded and pro- 
tected by an outer brass shell with openings on 
four sides through which the user can tell at a 
glance the amount of grease or dope in the cup 
and know when to refill it, so that the journal 
where it is used never need be dry,unless through 
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carelessness. The plunger by which the grease 
is forced out from the bottom of the cup is made 
of a heavy rubber washer, protected on both sides 
by a brass disk, the whole being attached to the 
bottom of the stem in such a manner that the 
stem revolves without turning the washer or 
disks, and at the same time no grease can pass up 
through the centre of the washer. The cover 
never needs to be removed from the cup, as the 
body of the cup is screwed on to the shank and 


NEW GREASE CUP, 


is removed from the shank to be refilled ; there- 
fore, there is no chance for any of the parts to be 
lost or mislaid when the cup is being filled. This 
cup is meeting with a very rapid sale, and while 
only placed on the market the first of January 
and advertised scarcely any since that time, the 
manufacturers say they have been unable to keep 
up with their orders and are somewhat behind 
even at the present time, although they started 
with a fair stock. Circular and price list of this 
cup will be sent on application to the manu- 
facturers. 


Murphy’s Packless Valve. 

THE radiator valve shown in the accompany- 
ing cut is now being placed on the market by 
Mr. C. P. Monash, Manager of the Van Auken 
Steam Specialty Co., of Chicago. The efficiency 
of this valve, as we are informed, has been thor- 
oughly tested by parties who are experts in the 
steam engineering line, and it has proven en- 
tirely satisfactory. The improvement that this 
particular valve has, over other makes in the 


market, will be noticed by a glance at the cut. A 

lengthy description is therefore not necessary. 
The disc lettered 2 in the neck of the valve 

does the work. Itsavesthe annoyance of escap- 


MUR PRYS 
PACKLESS 


MURPHY’S PACKLESS VALVE, 


ing steam, water, air, or gas, and is so guaranteed. 
The nut lettered A is used for adjusting the 
disc B, The value of a packless valve will be 
comprehended and appreciated by those readers 
of this journal who have use for valves. 

The valves are made for both high and low 
pressure, in globe, angle, and straight-way styles. 
The material and workmanship used in the con- 
struction of this valve are claimed to be first-class 
in every respect. Parties who would like to see 
a valve that has no packing, will not leak, and 
gives no trouble and expense, should address 
Mr. Monash, for further information. 


A Household Garbage Carbonizer. 

THE complete removal of and ready disposal 
of domestic garbage in a simple and inexpensive 
manner, is the object of the improvement repre- 
sented in the accompanying illustration, which 
device is being introduced by the Sanitary Con- 
struction Co., of No. 113 Devonshire street, Bos- 
ton,Mass. The carbonizer consists of a horizontal 
cylinder about one-third larger in diameter than 
the stove pipe, in which it is to be placed accord- 
ing to convenience, in a joint or an elbow of the 
pipe making the connection between the stove 
and the chimney. It may be applied to any 
stove or furnace and any size of pipe. One end 
of the cylinder is removable, and attached thereto 
is a basket or scoop of somewhat reduced diam- 
eter, with perforated sides and a tight bottom, 
affording free passage for the smoke and heat 
from the stove around the scoop and through the 
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perforations. When this scoop or basket is filled 
with garbage and placed in the cylinder, the 
water is quickly driven off and the residuum 
changed to charcoal, which burns freely when 
placed in the fire, affording in fact a valuable 


in Boston and vicinity. Messrs. W. F. Moore 
& Co., New York, are agents for this devise. 


Twist Drill Grip Socket. 
Tuts Grip Socket is designed to hold and 
drive taper shank drills and 


¢ 


other tools. A groove, which is 
an arc of a true circle, is milled 
in the shank of the drill or tool— 
as shown in the sectional illus- 
tration, and key let into the body 
of the socket fits into the groove, 
and is /ocked securely in place 
by a turn of the revolving in- 
ternally eccentrically counter- 
bored collar. After the key is 
locked, it is impossible for the 
tool to slip in the socket or to 
be pulled out, until the collar is 
turned back again to release the 
key. The end of the collar is 
beveled, and a plain index mark 


GARBAGE CARBONIZER, 


material for kindling the fire in the morning. 
The natural draft up the chimney prevents the 
escape of any odor into the rooms and there ‘s no 
odor from the chimney as the gases from the 
stove thoroughly deodorize the gases from the 


on it and on the body of the 
socket shows when the key is 
released. 

Drills or tools that have had the tangs on the 
shanks twisted off can be used in these Grip 
Sockets successfully, and in this way the cost of 
the sockets can be saved many times annually. 
Boring bars for under cutting can be used with 


TWIST DRILL GRIP-SOCKET READY FOR USE, 


drying garbage. It is intended that the waste 
shall be placed in the carbonizer as it is made, 
so that there will be no accumulating garbage in 
the kitchen, and no need of a garbage bucket. 


out any danger of their pulling out of the sockets, 
and the labor and expense of turning over heavy 
piecessaved. This excellent device, the advant- 
ages of which are very apparent, is manufactured 


TWIST DRILL GRIP SOCKET,—SECTION CUT AWAY TO SHOW GRIP OF KEY ON THE SHANK. 


We are informed that the device has been ‘highly 
recommended by the chairman of the{Boston 
Health Board and other sanitary and street clean- 
ing’ officials, and that many of them are in use 


by the Cleveland Twist Drill Co., Cleveland, 
Ohio, U. S. A., whose line of drills is also win- 
ning continually a wider favor and patron- 
age. 
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MISCELLANEOUS 
NO MORE GARBAGE CANS 


to poison the air and become a nuisance. All the 
kitchen refuse turned into fuel for che morning fire 
quickly, cleanly and easily by the 


HOUSEHOLD GARBAGE CARBONIZER. | 


A practical, simple, efficient sanitary and inexpensive 

device, that converts the garbage into charcoal without 

offence or trouble, and with no interference with the 

stove or the draft. 

Endorsed by Sanitary Authorities. 

Recommended by Health Officials. 

Adapted to any style of stove or Range, and for 

any Family or Building. 

Send for W.F. MORSE &CO., 


Catalogue. 58 PINE NEw YORK. 


MORISON SUSPENSION FURNACES 


ALSO CORRUGATED FURNACES 


For Land and Marine 
Boilers. 


Uniform Thickness. Easily Cleaned. 
Unexcelled for Strength. 
SOLE MANUFACTURERS IN THE UNITED STATES. 


CONTINENTAL IRON WORKS, ®ROOKLYN, | 
mininc ENGINES insreumens co, | 


NEWARK, N. J. 


Write for Catalogue. 


Voltmeters, Ammeters, Wattmeters, i 
W.A. Crook Gives. Co., Newark, N. J. * | Strictly High Grade. _ Recognized as Standards. ' 


“RUBY” PACKING. 


THE BEST BEARS 
THIS TRADE MARK 


Makes a hot or cold, temporary or permanent, 
air or water joint. 


VULCAN S SPIRAL 
Piston Packing _Self-Lubricating, Sheet Packings, 
Belting, Valves, Gaskets, Hose, etc. 


YORKBELTING& PACKING CO..TD 


PIONEERS AND LEADERS. f£5 ROW, NEW YORK. 


SEND FOR 
CIRCULAR. 


Please mention The Engineering Magazine when you write. 
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PUMPING MACHINERY 


THE DEANE OF HOLYOKE. 
SINGLE 


DUPLEX 

TRIPLEX il N 
COMPOUND 
TRIPLE EXPANSION 


THE DEANE STEAM PUMP 60., 


HOLYOKE, MASS. 
New York. _Boston. Philadelphia. Chicago. 
Write for ** The Deane Specialties.” 


THE WALKER MEG. Co., 


——— Engineers, Founders and Machinists, 
CLEVELAND, OHIO, U.S. A. 


ELECTRIC AND GENERAL POWER TRANSMISSION MACHINERY, Electric Cengraters 
Cable Railroad Machinery, Machine Moulded and Cut Gearing of all Sizes a Specialty. 


(COMPOUND PUMPING ENGINE, 100 GALLS, PER MINUTE.) 
Manufacturers of Including Pumps, Accumucators, Motors, Barance 
Cranes, ForGinc, FLANGING AND STAMPING Presses, SHEARING 
Patent Hydraulic Machinery. MAcuinery, SINGLE AND PuNCHING MACHINES, Broom 


AND BiLLeT SHEARING PLantTs, and 


COMPLETE PLANTS FOR BOILER AND BRIDGE BUILDING. 


Your Magazine embodies more general information than any of the technic: 1 
papers which reach my office. The special articles give it the character of a 
journal of technical societies, which, together with the Review of the Industrial 
Press, makes it highly satisfactory, and you may continue sending it regularly. 

A. W. MAHON, 
Hydraulic Engineer, 
Hariem, Monr. 


Please mention The Engineering Magazine when you write, 
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ti Smith-Vaile 


PUMPS 


FOR EVERY POSSIBLE OUTY. 


The only Pumps with Patented Removable 
Water Cylinders and Adjustable Water Pistons, 


LESS WATER SLIPPAGE THAN IN 
ANY OTHER DUPLEX PUMP. 


SEND FOR ILLUSTRATED JATALOGUE, 


by The Stilwell- Bleree & Smith-Valle C0., 


SEW YORE, 110 Liberty St. CHICAGO, 63 8. Canal St. DAYTON, OnIG 


THE LAIDLAW- -DUNN-GORDON CO. 


General Offices, Southeast Corner Pearl and Plum Sts., Cenne. 
Factories, Tweedvale, Hamilton Co., Ohio, u Ss. 


BUILDERS OF 


Steam P Machinery 

Cam FuUMpPINg Mmacniner 
BOILER FEED PUMPS. FIREPUMPS, ELEVATOR PUMPS. 
Water Works and Sewerage Machinery. . 


CORRESPONDENCE SOBICITBR 


, 


Branch Offices. 


New York: 136 Liberty St. 
Philadelphia: 45 N. Seventh St. 
Pittsburgh: 410 Lewis Block. 

Chicago: 68 & 70 South Canal St. 
Cleveland: 30 Water St. 

London, England: Hayward, Tyler & Co, 


ASCAMERON 
E N 

PUMPWoRKS 

foot OF 23” ST. 


Please mention The Engineering Magazine when you write. 
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PUMPING MACHINERY 


< 


‘PUMP FOR EVERY CINCINNATI, OHIO. PRICE LIST | 
| SERVICE “FACTORY OFPICE 46 CENTRAL AVE- ON APPLICATION 


SENDFOR 


STEAM PUMP 


(COPYRIGHTED 1891) 


The American 


LATEST AND BEST 


WEL 


Drilling Machines, 


AURORA, ILL. | 100 feet to 2000 feet. 


HINE DRILLS from 
100 to 12650ft deep 


Manufacture and 
Will Install 


STEAM 
PUMPING 
PLANTS, 


Both Single and | 
Two-Stroke, 


LOOMIS & 
NYMAN, 


This MAC 


FOR 


Wels. ROSS VALVE CO.. 


TROY, N. Y. 


ROSS REGULATOR 
VALVES, for steam and wate: 
Will control anc! 
maintain any desired pressur« 
OCESS when large For car heating it hasno equa 
capacity is required; also Lightning Well No complicated parts. It 


easily unders'ood. It is dur- 
Sinking Machinery for all duties. me able, low in price, and alway 


BRANCH HOUSES: Bes reliable. Made in sizes from : 
CHICAGO, ILL. DALLAS, TEX. to 12 inches. 


A. H. MCNEAL 1. SNOWDEN HAINES 
PRESIDENT. SECRETARY AND TREASURER 


THE McNEAL PIPE and FOUNDRY CoO., 
BURLINGTON, N. J. 
CAST IRON PIPES for Water and Gas. 


Large Cylinders. Flange Pipes. General Foundry Work. 


Please mention The Engincering Magazine when you write. 


je H. Mo GOWAN 
PULSOMETER STEAM PUMP CO. SOLE OWNERS-NEW YORK 
Well Works, 
| | 
é B: i TIFFIN,OHIO. 
oth 
== 
at 


MUNICIPAL 
CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. 


Also flanged Pipe ond, Putnas, Hydrants, Gates, Pig Lead, etc. CHAS. MILLAR & SON 
Selling Agents, Utica, N. ¥Y. Manufacturers of Lead Pipe and Plumbers’ Materials. Wholesale Eastern. 


Agents Akron Vitrified Ruste Pipe. i 


RIVETERS — Fixed and Portable. : 
PUNCHES, SHEARS, 
PRESSES and LIFTS. 
+H Y D F AU LI C TRAVELING and JIB CRANES. 


SEND FOR PAMPHLET. 


GAOT IRON PIPE | 


R. D. WOOD & CO. 


400 CHestnuT ST., PHILADELPHIA, PA. 


THE OHIO PIPE CoO. 


COLUMBUS, OHIO. 
OAST IRON PIPE OF ALL KINDS. 
LOCOMOTIVE AND CAR CASTINGS 


THE UNION SEWER PIPE COMPANY 


DEALERS IN 


STANDARD | 
Thoroughly Vitrified (i 
and Salt Glazed>— | 


AKRON, OHIO, U.S.A. 


EXTENOIBLE SEWER BRACE 


You might count me as 
subscriber to The Engineer- 
ing Magazine for life. 

Wm. Laudahn, 


Assayer, 
Port Angeles, n invaluable ~~ Excavations of 
e WRITE FOR CATALOGUE. 
Washington. | tHE DUNN MFC. CO., Lim., 
Sole Owners of Patents, 
PENN BUILDING, - PITTSBURGH, PA. 


Please mention The Envinerrine Macasine when ~ou write 
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DD MUNICIPAL 


Water, Gas and 
Culvert Pipe, 
Cranes, 

Road Roller, 


Special Machinery 


FROM 


Manufacturer’s | 


For special information 
and prices, write to 


The Addyston 
Pipe & Steel Co. 


Cincinnati, O. 


Witcox Company 


NEWBURGH, N.Y. 


High Pressure, 
Gate, Angle, 
Check, and 

Back Pressure 
Valves, 

Flange Fittings, 
Separators, and 
Expansion Joints 


All of our own 


manufacture 


Complete Power Plants 
Furnished and Erected. 


CHAPMAN VALVE MANUFACTURING COMPANY 


Manufacturers of 


Valves and Gates for Water, Gas, Steam, 
Oil, Acid, Ammonia, &c., also Gate 
Fire Hydrants. 


WE MAKE A SPECIALTY OF VALVES FOR SUPERHEATED AND HIGH 
Pressure STEAM, 125 LBs. PRESSURE AND UPwarbs. 


General Office and Works, 
INDIAN 


Treasurer's Office, 
72 KILBY STREET, 
BOSTON. 


24 LAKE 8T. 
New York Office, 
28 PLATT ST. 


St. M. RUMSEY, MPG. 00,, 810 North Second Street. 


FILTER 


Protected by the Important 
Compartment Washing Patent. 
Successive or Simultaneous Washing. 


Continental Filter Co. 


44 and 46 Wall St. W. Y. City. 


For aah Town and Village Waters-Works, Mills, Factories, 


Hotels, Dwellings, Laundries, Baths, etc., 
The CONTINENTAL is the Simplest. 
Most Efficient and Economical. 


etc. 


Double Filtration—Simplest and Most Efficient Process of Washing Filter Beds. 


WE REMOVE ALL TASTE, COLOR AND ODOR, 
AND RENDER WATER PURE AND SPARKLING. 


Special Attention Given to Large Filtration Plants. 


We Make Tests on 


the Ground for Large Plants. 
SEND FOR TESTIMONIALS AND PRICES. 


Please mention The Engineering Magazine when you write. 
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The Great “JEDDO” Tunnel Completed. 


This remarkable Tunnel 7x 11 feet and 5 miles long to drain 
some of the largest Coal Mines near Hazleton, Pa, has just been 
successfully completed. 


INGERSOLL-SERGEANT Rock DRILLS AND AIR COMPRESSORS 
have been used exclusively during the entire progress of the work and 
some remarkable records for fast tunnel driving have been made. 


In December, 1893, the heading was driven 323 feet in 27 days, 
working 2 shifts of 10 hours each, and driving full section with two 
INGERSOLL —-SERGEANT 3} INCH DRILLS mounted on columns. 


In May, 1894, 308 feet were cleaned up in one heading and 3014 feet in the other. 
In June, 1894, 305 feet were cleaned up in one heading and 300 feet in another. 


Compressed Air was supplied by INGERSOLL—SERGEANT STRAIGHT LiINE*’ AIR Com- 
PRESSORS of the most approved type, and the air was conveyed for a distance of 10,860 feet from 
‘Compressor to Drills. 


For Illustrated Catalogues and full Information Address: 


The Ingersoll- Sergeant Drill Co., 


“guineas 20 Cortlandt St., New York. 


THE GRIFFIN 


The Only Perfect Pulverizer 


Of QUARTZ, COLD OR SILVER : 
ORES, PLUMBACO, PORTLAND é 
CEMENT, PHOSPHATE ROCK, é 
FOUNDRY FACINGCS, And All 
Other Refractory Substances. 


Will work either wet or dry, and deliver finished 
~« ee. Capacity 3 to 4 tons per hour on Phosphate 
> Rock, 1% to 2 tons per hour on Portland Cement, 

Quartz or Ores, depending on hardness of material to be 
pulverized and fineness of product. Grinds from 30 to 

. 250 Mesh with equal facility. 

No Journals in Grinding Chamber. Ball rigid on shaft having direct positive 
action on material. Minimum power produces maximum amount of product. It 
is absolutely guaranteed’ in every respect, both as to construction and capacity. 
First cost, wear, and operating expense much less than stamp mills, Large number 
ef mills in use on different materials with positive success every instance. 


CORRESPONDENCE SOLICITED, AND KLLUSTRATED 
QCRIPTIVE PAMPHLET FURNISHED ON APPLICATION TO 


BRADLEY PULVERIZER CO., 92 State St., Boston, Mass. 


Please mention The Engineering Magazine when you write, 
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Manufacturers of machinery, steam engines, pumps, and steam regulating 
specialties of every description, who will take up the subject of advertising 
within the next few months, will find it to their advantage to investigate the 
standing of THe InpIA RusBer Worvp as a medium for reaching the rubber 
manufacturers throughout the United States, and in England, France, Germany 
and Northern Europe. Few people have any conception of the extent and im- 
portance of the rubber industry, and fewer still appreciate the fact that it is grow- 
ing so rapidly that its proportions have more than doubled i. ten years. 
America is far in the lead i2 the manufacture of rubber goods of every descrip- 
tion, and as THE INDIA RuBBER WokLD is the sole representative of the industry 
in the United States, its pages are closely scanned by the active men of the 
trade all over the world. 

The business is builded upon Goodyear'’s discovery of Vulcanization, 
which is accomplished wholly by steam, and hence a rubber mill is a very 
wilderness of hot and powerful machines. 

Efficiency and economy of steam plant are so absolutely essential to suc- 
cess in the business, that every improvement and every possible device for 
keeping automatic record of the hourly conditions of the plant, is employed. 
For these reasons rubber manufacturers are ready and constant buyers of steam 
plant equipment, and once secured they make very valuable customers. 

The results obtained by those who have given some attention to the field 


can be very clearly shown. 


From the W". A. Harris Steam Engine Company, Providence, R. I. 
“We now have an aggregate of 10,010 horse power of the Harris-Corliss engines at work in the rubber trade.’”” 
From the Western Linoleum C cpeny, . Akron, Ohio. 
“We have been both surprised and gratified over the results of our adv ertising in the INDIA RUBBER WORLD. 
it has made us customers in all parts of the United States, and in many European cities besides.” 


From Mason Ran water (Steam Specialties), Boston. 
“The INDIA RUBBER WORLD has given us better results in proportion to the money invested than any other 
paper that we have ever used. It has sold goods for us all over the wortd,’ 


From Hohman & Maurer ( Thermome ters), Brooklyn, N.Y. 
“Through the advertisement we have ane able to reach many Manufacturers cf Rubber Goods, Insulated 
Wire and kindred products, at home and abroad, hitherto unknown to us and have received many inquiries and 
orders from the same, your paper being mentioned in each case.” 


From Boomer & Boschert Press Company (Power Pa sses), Syracuse, N.Y. 
“The INDIA RuBBER WORLD has brought us more substantial returns than any advertising we ever did in the 
Same time.’ 


From Lorain Manufacturing Company (Brass Work), Cleveland, Ohio. 
one We regard The INDIA RuBBER WORLD, not only among the best, but the ve ry best advertising medium we ever 


Sample Copy and Prices on Request. 


THE INDIA RUBBER PUBLISHING CO., 


Times Building, New York, U. S. A. 
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>) MINING MACHINERY 


AIR anpb GAS COMPRESSORS. 


PRESSURES. 


THE NORWALK IRON WORKS CO. 


CIRCULARS. SOUTH NORWALK, CONN. 


The above cut illustrates a small size duplex compressor, having compound air 
cylinders with intercooler, and compound steam cylinders fitted with Meyer cut-off 
valves. This is the best and most economical type of compressor for small and 
medium sizes, and is especially desirable for machine shop use. 


RAND Co., 


23 PARK PLACE, NEW YORK CITY. 


FRASER & CHALMERS, “H!I¢AG0, ILL. 


INVITE CORRESPONDENCE WITH REFERENCE TO 


Riedler Pumping Engines and Air Com- 
pressors, Jones’ Under-Feed Mechanical 
Stokers, Pyritic and other Smelting Plants, 
Converters for Bessemerizing Copper 
Matte, Gold and Silver Mills, Concentrating 
Works, Cnlorination, Cyanide, Leaching 
and Combination Processes, Boilers, Stand 
Pipes, Compound and Triple Expansion 
Corliss Engines, Economical Hoisting En- 
gines, Heavy Machinery for Cable and 
Electric Roads, Mining Supplies. 

Catalogues Free on Request. 
FRASER & CHALMERS, Chicago, Ill., U. S. A. 
Please mention The Engineering Magazine when you write 
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HOISTING ENGINES, Etc. 


THE SULLIVAN 
DiaMOND PROSPECTING DRILL 


The DIAMOND DRILL is invaluable for the preliminary testing 
er iater development of mineral property. It boresto any depth at any 
poy ie and removes a solid core or section showing the location, 

jokness and quality of the mineral. 


THE QUICKEST, CHEAPEST & BEST METHOD OF PROSPECTING. 
THE MOST ACCURATE & RELIABLE RESULTS. 


Di d ['rits op d by Hand or Horse Power, Steam, Compressed Air of 
EL&CTRICITY. 
GENERAL QUARRYING MACHINERY — Channeling and 
ines 
©OAL MINING MACHINERY-—The Stanley Entry Driving 


Machin 
Contactors for Prospecting Mineral Lands with the Diamond Core Drill. 


SULLIVAN MACHINERY CoO., 
64-60 N. Olinton St. 18 Broadway, 18th & Market St. 
CHICAGO, ILL. New YorRK. DENVER. 


Drill, Cap.aooo ft. 


gh STEAM STAMP MILLS. 


We manufacture everything meine to Stone Crushing Plants, and if desired will 
take entire charge of construction, 


GATES IRON WORKS, Dept."’G,” 650 Elston Ave., CHICAGO, ILT.., U.S.A. 


New York, 136 Liberty St. —London, E.C., 73 A Queen Victoria St.— Butte, Montana.—City of Mexico, 8 Calle de Gante. 


Lconsuder it the finest Pulverizer in the market.” 
cruser. | PULVERIZER. 


| 
Reduce Refractory Materials Most Economically. 
CEO. T. McLAUTHLIN & CO., 
120 FULTON ST., BOSTON, MASS. 
* Your Pulverizer shipped us some time ago works like 
a charm.”’ 


LOCOMOTIVES, CARS, ETE: CARS, STEAM SHOVELS, 


GRINDING AND MIXING MACHINERY, 


THOMAS CARLIN’S SONS, 


WORKS: 


386 To 398 RIVER AVE., ALLEGHENY, PA, 


GONTRACTORS’ PLANT MFG. CO. ams, 


MANUFACTURERS oF 


monino rover HOISTING MACHINES 


Derrick Iron and Contractors’ Supplies, 
A Complete and Very Useful Catalogue Free, Mention this Magasine. 
129 ERIE STREET, - BUFFALO, N. Y. 
Please mention The Engineering Magasine when you write 
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4 Hoisting Engines Contractor's Machinerv 
Friction Drum Power Holst. 


CONVEYING MACHINERY, ETC, 


LINK-BELT ENGINEERING 


NICETOWN, PHILA., 49 DEY ST., NEW YORK. 


Design and Erect Coal and Ashes-handling 
Machinery for Industrial Plants and Power 
Stations. Elevators and Conveyors for all 
materials, and Power Transmissions 
employing Ewart Link-Beiting, Manilla 
Rope and all Approved Appliances. .. . 


CHICAGO—LINK BELT MACHINERY CO.) 


ols’ TING, mining, bridge erecting, 
q dock building, pile driving, coa 
hoisting and quarry engines of 
any power, sugar cane transterring 
engines, transferring machines for de- 
positing cane from car to carrier, 
with my improved patent friction 
drums, withor without boilers, Any 


amount of reference given. Estab- 


a\ in 1870. Send for Catalogue. 
J. S. Mundy, 


pw 


Roller Chains, Steel 
Newark, N.J. Steel Cable and Special Chains 


—Fror— 


1744 Market St., Philadelphia, Pa.; 22 Light St., FLEVATING 
Baltimore, Md.; 117 ‘Water St., Pittsburg, Pa.; 249 s 
Jefferson St., Chicago, Ill.; 75 N. Second St., St. Louis, 
Mo.; 39 Magazine St., New Orleans, La.; 34 Fremont AND 
) San Francisco, Cal.; 53 Front St, Portland, Ore.; 


Stourth and Wakouta Sis., St. Paul, Minn.; 218 Con- 


— St., Boston, Mass. | MACHINERY 
HOISTI NG | FOR DANDLING MATERIAL OF ALL KINDS 


The John F, Byers 
Machine Co. 4 


Ohio. | distance Conveying. 


JEFFREY MFG. CO. Washington st 
* Columbus, Ohio. Send for Catalogue. 


THE 


“SALEM” ELEVATOR BUCKET 


is made of any size required and of any 
strength of Steel for any purpose. 


Send for '95 price list—free. 


W. J. CLARK & CO., Salem, Ohio, U.S.A. 


Piease mention The Engineering Magazine when you write, 
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EARLE C.BACON,@ 
HAVEMEYER BUILDING, NEW YORK. 

PACIFIC: IRON: WORKS. @OPELAND 
FARREL: FOUNDRY & MACHINE (9) and BACOA. 


Crushing Rolls Ore Washers, Skips, Ming Cars, 


HOISTING ENGINES -53:%- 


FARREL’S PATTERN) ORE AXP ROCK. 


CRANES.|CRUSHERS. 


STANDARD FOR 25 YEARS. 


COMPLETE MINING & CRUSHING PLANTS Rpecialties 


Y 
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lease mention The Engineering Magasine when you w~tte. 
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>> MANILA ROPE 


(TRADE-MARK.) 


MANILA ROPE 


FOR THE 


TRANSMISSION OF POWER. 


STEVEDORE TRANSMISSION ROPE. 


““Stevedore” rope is made from the best selected manila, laid 
up with our patent plumbago lubricant, and is especially suitable 
for exposed drives. 


WE GUARANTEE that more work can be done with this 


rope in proportion to its cost, than with 
any other rope in the market, without 
any exception whatever. 


If you want to know the horse power transmitted by ropes at dif- 
ferent speeds, or how to make an excellent splice, or the results of 
the latest comparative tests of rope and belts, write for our cata- 
logue MANILA ROPE.” 


C.W. HUNT COMPANY, 


A. cove, 45 BROADWAY, NEW YORK. 


“ABLE ADORESS, COALSHOVEL,'’ NEw YORK. 

We also manufacture Industrial Railways, Noiseless Conveyors, and Coal 
Handling Machinery. See page 54 

Fiease mention The Engineering Magazine when you write. 
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RAILWAY EQUIPMENT 


HAVE YOU TRIED THE 


No. 3 and No. 4 
DUPLEX AIR PUMPS 


MADE BY THE 


NEW YORK AiR BRAKE 60.? 


EFFICIENT. DURABLE. LOW PRICED. 


‘These pumps are capable of delivering air at a higher pressure than the steam 
pressure used to run them with, and are designed for efficient service in shops, or 
other places where the steam pressure is low, and a moderate quantity of air is needed. 
They require practically no floor room, can be set up anywhere against a wall, and 
are particularly adapted for Pneumatic Hoists, Pneumatic Tools, Lard Refineries, 
Breweries, Automatic Dry Pipe Sprinkler Systems, and many other purposes in 
Manufacturing Plants, Railway Shops, etc. Prices and capacities as follows: 


No. 3. Price, $125. 


With 60 lbs. steam pressure this pump will deliver 80 lbs. air pressure at a 
maximum rate of 4 cubic feet per minute, or such an air pressure can be maintained 
against an opening 3-16 inch diameter. With steam at 70 lbs. it will deliver air 
at 100 Ibs. pressure. 


No. 4. Price, $100. 


This pump is smaller than the No. 3, and has one-half to two-thirds the 
latter’s capacity. With steam at 50 Ibs. it will deliver 65 lbs. air pressure at a 
maximum rate of 1.8 cubic feet per minute ; or, if the steam is raised to 60 ibs. 
at the rate of 3 cubic feet per minute. 


OUR CATALOGUE GIVES FULL INFORMATION. 
SHALL WE SEND YOU ONE? 


THE NEW YORK AIR BRAKE CO., 
66 BROADWAY, NEW YORK, 


Manufacturers of complete Air Brake Equiprrent for all kinds ot Engines 
and Cars, Vacuum Brakes, etc. 
Please mention The Engineering Magazine when you write, 
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RAILWAY EQUIPMENT 


Westinghouse Air-Brake Co., 


MANUFACTURERS OF 


AIR-BRAKES 


—FOoR— 


tives AWD CARS. 
PITTSBURGH, PA. 


** DEFIANCE ”’ 


co’ Asphalt Car Roofing 


No. 2, No. 2BB. and No.3 BB. 


Strong, Flexible; Water, Acid and Gas 
Proof. Fulfilis every condition 
required. Also 
No.1 BB and No.1 X surfaced with iron slag. 

PROTECTION ”’ against fire. 
ag Particularly adapted for Roofing Railway Buildings, and for Mills, Factories and all other kinds of roofs. 


** NO COAL TAR OR PETROLEUM RESIDUUM IN OUR PRODUCTS. «« 
A. E, FILLEY MFG. 0O., * New 


= 

53% 

enclose draft in payment ; 238 
or subscriptionsto the Magazine = 
BEST TOOLS 

to be sent to attached list of 
52a 

names.” _ 
233 

J. T. ANDREWS, as 

= S$ 

Chief Clerk to Auditor, Fe = 338 

33 

Montana Union Ry. Co., = 

zs 225 

PITTSBURGH ves 


Q 


THE MILTON MANUFACTURING 


MANUFACTURERS OF 


>t WROUGHT WASHERS, 


Hot and Cold Punched Square and 
Hexagon Nuts, [Machine Bolts, 


BLANK BOLTS, BRIDGE AND ROOF BOLTS, 


COACH AND LAG SCREWS, BOLT ENDS, 
REFINED BAR IRoWw. 


MILTON - PENNSYLVANIA. 


- 
Please ‘mention The Engineering Magazine when you write, 
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BALDWIN LOCOMOTIVE WORKS. 
ANNUAL CAPACITY, 1000. 


Locomotive Engines, 


adapted to every variety 
of service, and built ac- 
curately to standard 
gauges and templates 


Locomotives for 
Logging Railroads and 


Suyar Estates. 


Steam Tramway Motors. 
Mine Locomotives, = 
Furnace Locomotives. 


BURNHAM, WILLIAMS & CO., Proprietors, 500 N. Broad St., Philadelphia, Pa. 


WATER PIPE 
Railroads, Mines, Distilleries and Pulp Mills. 


son 21017 INCHES INSIOE D DIAMETER H. K. PO RTER & co. 
Bank of Commerce Building, 
STEAM PIPE CASING PITTSBURGH, PA 
For Underground Steam Lines. The CHEAPEST and hie e 
BEST Non-Conductor Made. Light Locomotives i. 
CREOSOTED CONDUIT 
For Underground Wires of All Kinds. ALL SIZES, DESIGNS AND GAUGES OF TRACK. 


Cheap. Durable. Perfect. 
gee Products are extensively used in Municipal and Railroad Steam, Compressed Air and Electric. 


wor We ca» furnish reports showing Economy and Adaptabilty Prices, with photograph and specifications furnished 
in all kinds of Service tor locomotives to do work required. 


THE MICHIGAN PIPE CO., Bay City, Mich. _ Locomotives ¢ 36 and 561, in. gauges kept on hand. 


FIDELITY STEAM TRAP 


203 South Canal Street. CHICAGO 


SEND FOR CATALOGUE. 


THE CUMMER 


ALL STYLES... ...ALL SIZES. 
FOR DRYING 


Every Material that____.. 
Has to be Dried. 


The F. D. Cummer & Son Co. 
ENGINEERS. CLEVELAND, O. 
CHEMISTS. 

109 California Street, San Francisco. 
Chas. Erith & Co., 70 Gracechurch Street, | ondon 
Austral Otis Engineering Co , Melbourne, Aus. 


<o* TOOLS, DRILLS, Gown 
5 STEEL. DIES, SAWS 
SSOP & SONS, L’D. eNcLaND. W.EWAGNER, Gen.MoR. 


Please mention The Engineering Magazine when you write. 
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RAILWAY EQUIPMENT, ETC. 


THE NEW AMERICAN TURBINE 


High efficiency at all 


stages of gate ; steadi- 


ness Of motion and easy 


working gate. 


Send for Descriptive Catalogue. 


THE DAYTON GLOBE IRON WORKS CO. 
DAYTON, OHIO, U.S. A. 


1821. 5 TASEER 


INCORPORATED. 


Offices, 222 and 224 South Third Street, Philadelphia, Pa. 
MANUFACTURERS OF 


BOILER TUBES, WROUCHT IRON PIPE AND FITTINCS. 


PASCAL IRON WORKS, Philadelphia. DELAWARE IRON WORKS, New Castle, Del, 
Electric Light and Railway Pipe Poles a Specialty. 


Vitlee & Cs., 
of Hard and ofl Pallas Goods 


MWtechanial and Ebclucal Pars froses 
af Lynn, (Wrass., apt A 


VANDERBILT & HOPKINS, ‘ Cypress Shingies and Lumbe 


STEAM, SAIL sed RAIL DELIVERY, : 
126 Liberty St., New York SENO FOR“CYPRESS” FREE 


THE BRISTOL COM PANY, 


WATERBURY, CONN. 
MANUFACTURERS OF 


RECORDING INSTRUMENTS 


BRISTOL'S 
Pressure Gauzes, Vacuum Gauges, Thermometers. Ampere Meters, Volt Meters 
and Watt Meters. Make continuous Records Day and Nizht. Fully Guaranteed. 

New YorK BRANCH, 121 LIBERTY ST 


THE ONLY MEDAL and HICHEST PREMIUM on 


Railway Frogs, Crossings, Switches and Switch Stands 


at Chicago, 1893, was awarded to 


THE CARLISLE MFG. CO., CARLISLE, PA, 


Who make also FREIGHT CARS and VERTICAL ENGINES. 


REG TRADE MARKS. 


Please mention The Engineering Magazine when you write, 
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PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WiRE, SHEET &c. 
JHE PHOSPHOR BRONZE SMELTING CO.LIMITED hia. 
2 200 WASHINGTON AVE.PHILADELPHIA.PA. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES. AND SOLE. ae 
| Makersor” ELEPHANT BRAND’ PHoseHor-Bronze. 


ELECTRICAL 
Westinghouse Electric & 


PITTSBURG, PA. 
Manufacturing Co. 


WE MANUFACTURE COMPLETE INSTALLATIONS OF ELECTRIC APPARATUS FOR 
Central Station Electric Lighting, 
Long Distance Transmission of Power, 


Electric Railways and Isolated Plants. 
BRAwWCI OFFICES DARGE CITIES, 
66 9 
The | CLARK "CLARK WIRE I 


Insulation Cuaranteed 


used, Aerial, Underground or Submarine. Trade Mark, 


The Inspector of the Boston Fire Underwriters’ Union says; ‘‘A thoroughly reliable and desir 
able Wire in every respect.” 


The rubber used in insulating our wires and cables is chemically prepared, guaranteed to be waterproof, will ac 
deteriorate, oxidize or crack, will remain flexible in extreme cold, ood te not affected by heat. The insulation is pro 
tected from mechanical injury by one or more braids, and the whole slicked with Clark's Patent Compound, Single 
Wires of all gauges and diameter of insulation for ‘I eles raph and Electric Lights from stock, Cables made to order 
Clark Wire with a white outside fi:.ish for ceiling cleat work, 


Catalogues, with terms and discounts for quantities, on application, 


EASTERN ELECTRIC CABLE COMPANY, 
61 T° 65 
A. Crarx, Treas., Gen. Manager. BOSTON. Hersert H, Eustis, Pres. and Elects 


HIG GRADE INSULATED WIRES FOR INTERIOR USE. 
ELECTRIC LIGHT WIRES AND FEEDERS. 


m KERITE TAPE. KERITE ELASTIC TAPE. 
Ay Write for Catalogue. 


mee =. R. BRIXEY, Manufacturer, 203 Broadway, New York. 


** Received the only award given on Insulation at World’s Fair.”’ 


ALL SIZES IN STOCK. 


DYNAMOS, MOTORS, POWER GENERATORS. 
COMMERCIAL ELECTRIC CO., - 113 Capitol Ave., Indianapolis, Ind. 


GENERAL ELectTric Company, 


SCHENECTADY, N. Y. 


CENTRAL STATIONS FOR... . 
ARC AND INCANDESCENT LIGHTING. 
COMPLETE POWER PLANTS FOR SHOPS, FACTORIES, MINES, ETC. 


ELECTRIC RAILWAYS. MARINE ELECTRIC PLANTS 
LONG DISTANCE TRANSMISSION OF POWER. 


SALES OFFICES IN ALL LARGE CITIES IN U. S. 


TORONTO, CAN. 37 PARLIAMENT ST., LONDON, ENG. 27 RUE DE LONDRES, PARI¢ 
Please mention The Engineering Magazine when you wrue, 
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ELECTRICAL 


LOW SPEED, 


~AND- 
HIGH EFFICIENCY | 


MOTORS. 


Moderate 


SIPOLAR AND 


MULTI- 
POLAR 


——FOR PRICES AND PARTICULARS APPLY TO—— 


LAWRENCE POLAND, 118 W. 2nd St., 


CINCINNATI, OHIO. 


Telephones adapted tor 
every class of service. 

Long and short distance 
telephones, for exchange 
cr private line use. 

Complete automatic system 
for factory, mine, mill, 
warehouse and _ oftice 
plants. 

For further information 
address, 


United Electric Telephone Co, 
253 Broadway, New York. 
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WESTERN OFFICE: 


1237 Masonic Teme, Chicago. 


LUMDELL sod MOTOR. 


Direct Current, Slow Speed. 
IRON CLAD. 
in SIZES UP TO 30 


Lundell Dynamos directly connected to any type 
of high speed engines. 


Plants Specially Designed and Built by the 


IWTERIOR CONDUIT & INSULATION CO, 


527 West 34th St., New York. 


FOR 


WE FURNISH COMPLETE OUTFITS 


CHIcaco. 


The McCormick Turbine. 
Vertical or Horizontal. 


Gives more power as to 
diameter, with a higher 
percentage of useful effect, 
than any other Water 
Wheel heretofore made. 
All sizes, both Right and Left 
hand, tested in the Holyoke 
Testing flume. 

Estimates and plans fur- 
nished for complete Power 
plants. 

State requirements 
send for Catalogue. 


S. MOF MORGAN SMITH, YORK, PA., U.S.A. 


and 


88d and Walnut Sts., 


HE HANSON & VAN WINKLE tat 


Orrices: Newarn.N.J. 


New Yorn. 


GAS AND GASOLINE 
ENGINES. 


1-3 to 120 
Norse Power 
45,000 Sold. 


Can be used in cities or in country independent 
of gas works or gas machines. 
No Boiler. No Danger. No Engineer, 


THE OTTO GAS ENGINE WORKS, 


curT THIS OUT.. 


WE CAN SHIP PROMPTLY 


THE TRIUMPH. 


DYNAMOS AND MOTORS CARRIED IN STOCK. BEST LOW 


PRICE MACHINE MADE. 


THE TRIUMPH ELECTRIC CO., Cincinnati, 0. 


Branch 
Offices : 


New York, N.Y. Chicago, Ill. 
Nashville, ‘Tenn. Dallas, ™ 


Office and 311-317 
Factory : ) W. Second St. 
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EVERY THING IN | 
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ENGINE-ROOM EQUIPMENT 


) VERTICAL WATER TUBE BOILER. 
Bi: Best IN THE Wor -b. 


MANUFACTURED BY 


mM | | |The Aultman & Taylor Machinery Company. 


Leads all makes of boilers in economy, capacity, ease of examination, 
l cleaning and repairs. Send for description, tests, references 
and estimate before you purchase. 


H. E. Collins & Co., 


UL: 3 SOLE AGENTS FOR THE UNITED STATES, 
Bank of Commerce Building, PITTSBURGH. 
The Rookery, CHICAGO. 


EN BERTH 
SPECIALTIES, 


For THE BOILER AND ENGINE. ARE THE ENGINEERS’ Favorites. 
85,000 PexsertHy AUTOMATIC INJECTORS in use, » giving perfect satisfaction 
under ail conditions. Our Jet Pumps, Water Gages and Oil Cups are Unequalled. 
Seno ror PENBERTHY INJECTOR CO. DETROIT, 


Caracoeus. BRANCH FACTORY aT WINDSOR, ONT. MICH. 


Aurowatic WATER GAGE. 


THE SHERWOOD INJECTOR. 


DOUBLE TUBE. OPERATED ENTIRELY By ONE LEVER. 
No Valves in Either Steam or Suction Pipe, 

A HIGHER degree of efficiency secured than ever before. Will lift either 

», hot or cold water, and is guaranteed to work satisfactorily under all pres- 


W sures from 20 to 200 lbs., and to lift from 10to 24 feet, or take supply direct 
from tanks or water works pressure, 


——A HIGH GRADE MACHINE FOR HIGH DUTY.—— 
Eagle Ejecters, Dupiex Flue Serapers, Felthousen Gauge Cocks, Improved Glass Oi! Cups and Lubricators, 


Cylinder Oil Purnps, Compression Gre .se Cups, Etc. SHERWOOD MFC. Cco., BUFFALO, N.Y. 


SEND FOR CATALOGUE. MENTION THIS MAGAZINE. EUROPEAN AGENTS, GREENE & waiiiaastie 21 FEATHERSTONE ST., London, £.0. 


U. S. INJECTOR ~ 


Has been thoroughly tested and is Guaranteed 
not merely to be the equal of, but to be better than 
any other. No Automatic Injector in the world is 
excepted. Money refunded, express charges and 
expenses paid if they do not work perfectly. 
Do not be led into buying any other. You wili surely 
have an inferior article if you do. Catalogue free. 

AMERICAN INJECTOR Co., Detroit, MicH. 


LORD’S BOILER COMPOUND. 


The words “ Lord's Boiler Compound” are only my trade mark, under which I compound such different 
preparations, as the individual steam user may require, 

My Compound has a world-wide reputation, and is highly endorsed in nearly all our scientific treatises, 
referring to steam engineering, in the English langu: ge. 

The Compound is exported to every country where steam is used, and is ordered even by consumers, in 
car-load orders, 


For further particulars, address, THE INVENTOR AND SOLE MANUFACTURER, 
GEO. W. LORD, 
316 UNION ST., PHILADELPHIA, PA., U.S. A. 
"JOINTS ARE MADE ABSOLUTELY TIGHT AND DURABLE BY PATENT 


COPPER CASKETS 


Furnished in all shapes and sizes for flanged PIPES, CYLINDERS, CHESTS, Etc. 
PRICE LIST AND SAMPLE FREE, 

U. 8. MINERAL WOOL COMPANY, 2 Cortlandt S:., 
NEw Tor=E. 

Bourne & Knowles Mfg. Oo., Cleveland, 0., Western Agents. 


AUTOMATIC 
INJECTOR 
PERFECTED 
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ENGINE: ROOM EQUIPMENT 


AMERICAN FEED WATER HEATERS. 


PATENTED. 
Superiority of Const:uction. 


corer 

SAVE Expansion” 
cl 20 POP Pressure 
No Oil Put IW to Boiler 


Saving FUEL the 
in Greatest. 


The Greatest Durability and 
Economy Guaranteed, 
SEND FOR BLUE BOOK 
SHOWING DIFFERENT 
STYLES AND SETTINGS 
OF HEATERS. 

WHITLOCK COIL PIPE CO., 

Box 94, ELMWOOD, CONN. 


New York Representative, 


F. S. SCOTT, 68 Cortlandt St. 


Magazine will continue to enjoy 
the unparalleled success it so 
richly deserves.” 

L. D. CARROLL, 


Manager, Louisiana Machine Co., 


New Orleans, La. 


| Packing Houses, etc., 
| only after careful study of the requirements. 
| interests you, write us. 


A BONANZA 
wan 


istheBonanza oil cup Works any side 


BETTER LIGHTER STRONGER HANDIER CHEAPER THAN ANY COMPETITOR 


SVPPUES FOR MFRS. METAL WORKERS ETc 
Chicago, Il 


THERMOMETERS. 


“TI hope The Engineering 


PLYMOUTH and JAY STS. 
BROOKLYN,N.Y. 
To ENGINEERS AND OTHERS: 


We have just re-issued Part 1 of our Generat 
Catalogue, covering the THERMOMETERS and 


| GAUGES designed and manufactured by us for En- 
| gineering, Steam and Power Plants, which is sure to 


rove of great interest to you. Please send for it. Our 
BPECIALTY is the construction of THERMOME- 
TERS for every known Manufacturing Process. We 
have more thana Thousand different styles of Instru- 
ments in use in the great Textile Mills, Refineries, 
of the World, which were made 
If this 


Yours respectfully, 
THE HOHMANN & MAURER MFG. CQ 


Do Your Valves Give Out? 
FAIRBANKS’ VULCANIZED ASBESTOS PACRED COCKS 


For boiler blow-offs, hy raulic service, oil, 


New York, 
cuit} Albany, 
Baltimore, 
Boston, 
and you will get satisfaction. Buffalo, 
acids, etc., New Orleans 
they are unexcelled. Philadelphia, 
THE FAIRBANKS CoO. Pittsburgh. 


LIFE IS SAFER 
WHERE 
RELIANCE 
SAFETY 
WATER 
COLUMNS 


ARE. USED. 


They should be included in all boiler specifications 
in the interest alike of economy and safety. 


THE RELIANCE GAUGE CO., 


BOILERS LAST LONGER, 
FUEL GOES FURTHER, 
REPAIRS ARE LESS, ano 


Repay 100 per 
cent. per annum 
on their cost. 


Write for Catalogue. 


90 to 100 E. Prospect St., 
CLEVELAND, O. 


Please mention The Engimecring Magazine vow weir: 
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BOILER-ROOM EQUIPMENT. @@ 


= The National Feed Water Heater 


is a BRASS COIL HEATER, delivering water to the 
Boilers at 212° Fahrenheit. It is low in price, 
but of high quality. In economy and dura- 
bility it has no equal. 
500,000 H. P. in daily use. 
Coils and Bends of Iron, women 
Brass, and Copper Pipe. ° 


THE NATIONAL PIPE BENDING CO., 


47 Lloyd St... New Haven, Conn. 


39 & 41 CORTLANDT ST., . NEW YORK 
PROPRIETORS AND MANUFACTURERS OF 


‘*Wheeler-Standard’’ Surface Condenser. 
**Wheeler-Admiralty’’ Surface Condenser. 
Wheeler-Lighthall ’’ Surface Condenser. 
Volz Patent Combined Surface Condenser and 
Feed Water Heater. 
Wheeler's Improved Evaporator and Distiller. 
> Edmiston Patent Feed Water Filter. 


Wheeler’s Improved Feed Water Heater. 


Lh AO 


A TEXTBOOK OF 
MODERN BOILER PRACTICE FREE. 


wm tend al N G | N ES Special Machinery 


SIMPLE AND MULTIPLE EXPANSION 


Corliss Engines, 
M ARYL AND STEEL CO., 208 S. 4th St., Philadelphia, Pa. 


MAIN OFFICE 2 Wall Se.. New York. 
AND works: Sparrows Point, Md. 8 Oliver St., Boston, Mass. 


Mase mention The Fneoincering Maeasias whea vou write. 


mo WHEELER CONDENSER & ENGINEERING CO., 
- 
SS 


“>>> ENGINE-ROOM EQUIPMENT 
STEARNS MANUFACTURING CO. 


ERIE, PENN. 


AS BETWEEN NO LOAD AND FULL LOAD AN INSTANTANEOUS CHANGE 
OF SPEED OF LESS THAN ONE PER CENT r. IS GUARANTEED. . 


WE BUILD GOVERNORS FOR OTHER ENGINES | ‘THAT ARE NOT 
REGULATING SATISFACTORILY. 


Write for particulars of the Woodbury Automatic High Speed Engine with the new Shepherd 


Governor. Address ERIE, PENN., or 


BurHorRN & GRANGER, 136 Liberty St.. York. Gro. Caywoop, 1120 Rookery, Chicage 
A. H. RIDDELL, 81 Forest Bidg., Phila. THE SPRAGUE Co., Lumber Exc Minne. 
GatLoc G & WITHERBEE, 41 Federal St., Boston. ape Minn. 

W. J. CREELMAN, 818 G ranite Bldg., Rochester, mV Joun D "oo , 29 & 31 Spear St., San Francisco, Cal. 


Uniformity of Speed and 
Economy of Performance 


— ARE BEST ATTAINED IN THE— 


AUTOMATIC 


ENUINES 


—BUILT BY— 


THE BALL & WOOD COMPANY. 


WORKS: OFFICE: Cc. E. SARGENT, Wesrean Reeresentative 


ELIZABETH, 15 CORTLANDT ST., 404 FORT DEARBORN BUILDING, 
N. J. N. CHICAGO, ILL. 


THE CLONBROCK STEAM BOILER COMPANY, 


BROOKLYN, N. Y. 


Manufacturers of the 


Morrin “Climax” and “Compound” Safety Water Tube Boilers. 


Built in Units of 50 to 1000 H. P. 
Also Builders of Smoke Stacks, Tanks, etc., and all classes 
of Iron Work. 


Specifications, drawings and prices furnished on application. 
Send for Catalogue of Climax and Compound Boilers. 


Please mention The Engineering Magazine when vou write 
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ENGINE-ROOM EQUIPMENT 


¢HAMILTON-CORLISS.= 


Correspondence Solicited. Call for Catalogue E. 
HIGHEST EFFICIENCY and SUPERIOR CONSTRUCTION, 


Non-Condensing, Condensing, Compound, Triple-Ex- 
pansion or Quadruple Expansion. 


\ 
||| Close Regulation and Best Attainable Econ- 
Hh | omy of Fuel and Steam. 


= THE HOOVEN, OWENS & RENTSCHLER CO., 


HAMILTON, OHIO, U.S.A. 


For each copy of the May 1891, number of this magazine, returned to us in 


good condition we will pay 75c. in cash or exchange copies. 


THE ENGINEERING MAGAZINE Co., Times Building, N. Y. 


THE ATLANTIC WORKS. 
Border, Maverick and New Sts, ~ EAST BOSTON, MASS. 


BUILDERS 
Steamships, Tow Boats, Steam Yachts, 
Marine Engines, Marine and Stationary Boilers, 
Tanks, Kiers, Penstocks, Digesters, Vulcanizers, 
Plate Iron Work and Machinery of every description. 


FRICK COMPANY,” 
ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES, 


Send for Illustrated Catalogue. 


oo 


ALSO BUILDERS OF 


Blectric High-Speed Engines and Ice-Making and Refrigerating Machinery. 


CROSB INDICATORS. 

These instruments are +4 entitled to the re reputa- 
tion which they have earned both at home and abroad. 

The late Nr. P. W. Willans, in a paper read before the 
“ Institution of Civil Engineers,’ London, on Non-Condensing 
Steam Engine Trials, said; 

“* The indicator diagrams were taken in all cases by the Crosby 
Indicator, and it is not too much to say, that without that Indica- 
tor such trials would have been impossible.” 

“It would be difficult to speak too highly of the working of 
these beautiful instruments, which produce perfectly clear and 
measurable diagrams at the speed (400 revs. per min.) at which the 
majority of these tests have been made.” 


THE Crosey INDICATOR IS MANUFACTURED AND SOLD ONLY BY THE 


CROSBY STEAM GAGE & YALYE CO., 


Gold Medal, Paris, 1889, 


Medals, Columbian Exp., 1893. 
vors, cricaco ano exo, BOStOB, Mass. U.S.A. 


mention Lhe Engineering Magazine when you write 
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ROBERT WETHERILL CO. 


CHESTER, PA. ESTABLISHED 1872. 


CORLISS ENCINES 


COMPOUND, CONDENSING AND NON-CONDENSING 
BOILER MAKERS. 


CONTRACTORS FOR POWER PLANTS COMPLETE AND HEAVY MACHMMBRR 
OF ALL DESCRIPTIONS. 


Tue Epwarp P. ALLis Company, 
MILWAUKEE, WIS. 


MANUFACTURERS OF 


BLOWING ENGINES, HOISTING ENGINES, 
PUMPING ENGINES, AIR COPIPRESSORS, 
SPECIAL ENGINES for ELECTRIC LIGHTING, 
STREET RAILWAYS and ROLLING MILLS, 
ORE CRUSHERS, CRUSHING ROLLS, STAMP 
MILLS, CONCENTRATORS, GENERAL MINING, 
MILLING and SMELTING MACHINERY. 


NEW YORK—Room 1111, 26 Cortlandt St. 
F. A. LARKIN, Manager. 
MINNEAPOLIS—416 Corn Exchange, 
J. F. HARRISON, Manager. 
CHICAGO—Room 509, Home Ins. Bldg., 
J. B. ALLEN, Manager. 
DENVER—1316 Street, 
W. H. EMANUEL, Agent. 
SAN FRANCISCO—31 Main Street, 
D. B. Hanson, Manage~ 


ILLANS’ Lighting, 


Mill Driving and 


PATENT all purposes. 


surpassing that 
of the highest olass 
of slow-running engines. 


Please mention The Engineerine Magreine when you write. 
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REYNOLDS PATENT VERTICAL BOILERS. REYNOLDS CORLISS ENGINES. ; 

NG 
High Speed Ee Economy 
M. BULLOCK MFC. CO., CHIGAGO, U. S. A. 


“4 ENGINE-ROOM EQUIPMENT 
SOUTHWARK FOUNDRY AND [MACHINE CO. 


PHILADELPHIA, PA. 
ST. Louis CHICAGO CINCINNATI 


Lacceoe Tre Roonerny Penin 


SOLE MAKERS oF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 


Simece, Comeouno, Tripre, 
Crose Recuration, Economy. 


ALSO BUILDERS oF 
BLOWING ENGINES 
REVERSING ENGINES 
CENTRIFUGAL PUMPS 
BOILERS TANKS, ETC. 


A BUSINESS PROPOSITION: 


Any purchaser, so desiring, is welcome 
have his engine tonen” by his own es 
pert at our shops before shipment, a: 
may accept or reject the engine on t! 
test before incurring the expense of : 
stallation, 


The Westinghouse Engine. 


THREE TYPES. 


Compound, 5 to 1000 H. P. 


Unequaled simplicity, high efiic: 
ency, and moderate cost. 


Standard, 5 to 250 H. P. 


high-class automatic, 
dorsed by thousands of users. 


Junior, 5 to 75 H. P. 


A durable and efficient auto- 
matic engine at a low price. 


THE WESTINGHOUSE JIACHINE Co., Pittsburg, Pa., U.S.A. 


SELLING OFFICES. 
26 Cortlandt Street, New York, N. Y. 210 Drexel oe niadelghin, Pa. 
171 La Salle Street, Chicago, III. 37 College Street harlotte, 


Street, Boston, Mass. Fremont Street, San Cal. 


estinghouse Building, Pittsburg, Pa. ain Street, Salt Lake City, U 
Wonderly Building, Grand Rapids, Mich. Al Offices of The W estinghouse Hlectric & Mfg. Co, 
and all Foreign Countries. 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND 
. « » « HIGH SPEED ENCINES. 


Simple, Compound, and 
Triple Expansion Engines, 
and High Pressure 
Boilers, 


COMPLETE STEAM 
POWER PLANTS 

OF HIGHEST ATTAIN- 
ARLE EFFICIENCY. 


Address BUCKEYE ENGINE CO., - - 203 BROADWAY, SALEM, OHIO. 
Please mention The Engineering Magasine when vou write 
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MACHINE SHOP EQUIPMENT 
THE NILES TOOL WORKS CO. 


LABOR SAVING MACHINERY. 


Designers and Builders of High Grade Machinery for Car, 
Locomotive, Boiler “ all te of machine shops. 


WORKS: - HAMILTON, OHIO. 
BRANCHES: 
New York, Chicago, Pittsburgh, Philadelphia, Boston. 


ras 

THE POND MACHINE TOOL co. Feowo 

PLAINFIELD, N 

Metal Working Machine Tools, 
RADIAL DRILLS, 

PLANERS, LATHES, DRILL PRESSES. 


HIGH GRADE TOOLS, heavy 
and powerful, from LATES <= 
and BEST DESIGNS. 


Manning, Maxwell & Moore, 


111 & 113 LIBERTY ST., NEW YORK. 


424 Telephone Building, PirrspurGu, Pa. 60 Santh Canal Street. Cricaco, ILL. 


BARNES’ STOW FLEXIBLE SHAFT. 
New Friction Disk Drill Tavented and by 
Stow Mfg. Co., 


Has these Geat Advantages: The speed Binghamton, N.Y. 
| can be instantly changed from o to 1600 Established 1875, 
Sanaa, Without stopping or shifting belts. Power 


¥ applied can be graduated to drive with 
equal safety the smallest or largest drills PORTABLE, 
i} within its range—a wonderful economy in DRILLING, 
time and great saving in drill breakage. TAPPING, 
REAMING. 
Gen’) European 
Agts., Seli 


nuBY ROCKFORD, ILL. 


<tease mention The Engineering Magazine when you write, 
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WM. SELLERS & CO., 


INCORPORATED, 
PHILADELPHIA, PA. 
—MANUFACTURERS OF— 


Improved Machine Tools for Working Iron and Steel, 
High Speed Power Traveling and Swing Cranes, 
Injectors, Locomotive Turn Tables, Shafting, &c., &c. 
Testing Machines, under patents of A. H. Emery. 
MORSE TWIST DRILL & MACHINE CO., New Bedford, Mass. 


Drills for use in Metal or Wood, Reamers, Milling Cutters, Beach Chucas, 


aps and Dies, Drill Grinding Machines, and Special Tools Catalogues on application. 


Orrice aNO Factory :—COR. LAKE & KIRTLAND STS., CLEVELAND, OHIO 
Savesrooms :—99 READE ST.. NEW YORK; 85 QUEEN VICTORIA ST., LONDON, ENGLAND. 


THE STANDARD TOOL CO., Cleveland, Ohio. 


Manufacturers of STRAIGHT-LIP INCREASE 
vid 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
“STANDARD” TWIST DRILL GRINDING MACHINE, CHUCKS AND SPECIAL TOOLS. 
SPRING COTTERS AND FLAT SPRING KEYS. 


suit sy THe WATERMAN MACHINE TOOL CO., 
Oakland, Me. 


STER MACHINE | STOW FLEXIBLE SHAFT CO., 


FREDERIC SCHOFF, PROP. 
PESTER ‘ 26th and Callowhill Sts., 
RCESTER, | ay PHILADELPHIA, PA. 

“ a FLEXIBLE SHAFTS, 
|, Ca 
METAL and WoOD BORING MACHINE 
Wont we TOOL Also Tools for Emery Wheel Grind- 


MORKTISERS, ing, Metal and Wood Polishing. 
LATHES, FORMERS 
CINCLLAR SAWS and MACHINERY. Brushing and 
Wecarry in Stock all the a ipping. 

LEADING ween” Builders of 

, VERY LOW PRICE ES! - Special Machines for 
t. 
4cents for large Illus. Catalog. Railroads, Bridge 
He WILKINSON CO., y 

83 Randolph St., Chicago. 
Please mention The Engineering Magasine ‘when you write, 


MACHINE SHOP EQUIPMENT 
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MACHINE SHOP EQUIPMENT 
C. B. ROGERS & CO., Norwich, Conn. 


MAKERS OF 


High Class Wood-Working Machinery. 
FINE LINE OF TOOLS FOR PATTERN MAKERS’ USE. 
109 Liberty St., New Yeek. 
94 Pearl St., Cor. High, Bosten, 
26 & 28 West Randolph &.. 
Chicago, Ill. 


ling Shearing Machinery. 


Gate Shears. 


Angle-Iron Shears. 


Bar-Iron Shears. 


Boiler Punches—Horizontal 
Punching and Bending—Mul- 
= Punches. 


Multiple Punch. 


Automatic Spacing 
and Punching, of all Sizes. 


BELT AND STEAM DRIVEN. 
o> Write for Circulars. 


Heavy Double Machine. 


THE LONG & ALLSTATTER GO, 


COLD METAL SAWING MACHINES 


FOR ALL CLASSES OF WORK. 
HIGH QUALITY. LOW PRICES. 


EVERY MACHINE GUARANTEED. 
SEND FOR COMPLETE CATALOG. 


CHICACO, 703-7 Western Union Bidg. 
NEW YORK, 29 Broadway. 


Please mention The Engineering Magazine when you write, 
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MACHINE SHOP EQUIPMENT 


Our a entitled Rapid Lathe Work 
NEW METHOD 


(HARTNESS SYSTEM) 
Illustrates and describes the 


FLAT TURRET LATHE. 


SENT FREE. 


JONES & LAMSON MACHINE CO. 

HEAVY SLAB MILLING MACHINES, 
(‘3 inch inch by fe et. 


4 


Machine. 


15 “ “45 “ 4% 


PATENT CUTTERS. 
SPECIAL MILLING 


PATENTED DECEMBER 24, 1889. 
Write tor tu!l information, photographs and prices. 


Drop HIGH CLASS ENGINE LATHES, 


Hammers. 
Simple, Durable, 
Efficient 


The HAMMER is sate of FOR. 
GED WROUGHT IRO 


With id | VALUABLE FEATURES. 


Merrill Bros, ADE ONLY BY 
Manufacturers of Drop, Hammers, THE. BRADFORD MILL 60. CINCINNATI 


Turnbuc k! es and Parallel Vises. Landon Houses CHAS. CHURCHILL & CO., L’t’d, 91 Cross St., 
ent Ave, & So, 11th St. Finshary, Londen, B. Bag. 
ROOKLYN, N.Y, New York: GARVIN MACHINE CO., Canar & Laight Sta. 


IA T ‘ad weal Working Toa 


Catalog D? FITCHBURC, MASS. 


You deserve success, as your work is, in my opinion, the best 
of its class published. 
W. N. COOKSEY, 
Chesapeake and Ohio Railway, 


Newport News, Va. 
Please mention The Engincering Magasine when you write, 
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MACHINE SHOP EQUIPMENT 


vie 


E\ JATORS 


The TOLEDO MACHINE AND TOOL CO., 


MANUFACTURERS OF 
POWER PUNCHING PRESSES, DROP PRESSES TRIMMING 
PRESSES. STAMPING PRESSES, RIVETING PRESSES, 
EMBOSSING PRESSES, PRESSES WITH AUTOMATIC 
FEEDS. COMPLETE OUTFITS FOR CAN MAKING. 
SPECIAL MACHINERY, ETC. 


Die Forgings to Order. ....SEND FOR CATALOGUE. 
©. 


ARWSTRONG PATENT LATHE AND PLANER TOOL. 


Guaranteed to Save Its Cost in 30 Days. 
OVER 30,000 ALREADY IN USE. 


Let us send you one on trial. 


Send for circulars to 
P FORGED 
DRO 


of ARMSTRONG BROS. 60. 


70-80 Edgewood Ave., Chicago. 


STEVENS PATENT STARRETT’S FINE 
DEPTH GAUGE. No. 85 


by mail, 50 Conte. 

ur 8, for fine workmanshi id 

Gnish, have no equal. 
Ideal and Leader Spring Divi- 

| Cali pers. Ideal Surf rface 
Gauges, and Fine Machinists’ 


J. STEVENS ARMS & TOOL 
CO, P.O. Box372 Chicopee Falls. Mass 


We pay for copies of this magazine =. 
returned to us as follows : Skilled mechanics prefer them. 
May, 1891, _ . 75 cents. Live dealers sell them. Send 
July, 1891, 50 for Catalogue 
Sept., 1891, . 50 
THE ENGINEERING MAGAZINE CO. La S. Starrett 


TIMES BUILDING, NEW YORK ATHOL, MASS.. U. S. A. 


Please mention The Engineering Magazine when you write, 
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ERS ers 
Co 
—— BALTIMORE,MD. 
MANUFACTURERS AND DESIGNERS INERY i 
First CLASS AND MATERIALS. : 
B' anal 
MacHl” ano. PL ANED GENKING 
MACHINERY f°" WHITE LEAD" FERTILIZER WORKS, 
GRAIN EL’ _san¢FLOUR MILLS, BRASS, COPPER 
wATIN PLATE MILLS, CABLE ar¢MARINE RAILWAYS. 
POOLE-LEFFEL TURBINE WATER WHEELS. 


70 ARCHITECTURAL@@<~ 


THE CANTON STEEL ROOFING CO., 
CANTON, OHIO. 


HEAVY GAUGE For Mills, Mines, Factories 


Galvanized and Black Pipe. Abattoirs, Etc. 
WRITE FOR PRICES. 


The “Taylor Old Style” Brand. gee HARDWOOD FLOORS. 


The Heaviest Coated Roofing : 
Tin Made.... Wood Carpets, 
Specially adapted for Passenger Parquet Floors 
Coaches, Locomotive Cabs, Freight q 
Cars, Round Houses, etc. Rug Borders. 
Each sheet made by hand—dipped 
in open pots of metal—the same | SEND FOR BOOK OF 
as in 1830. No machinery or rolls 
used to squeeze off the metal coat- | 5 E. B. MOORE & CO., 
ing. N. & G. Taylor Co. 7 eS = : 48 and 50 Randolph Street, 
Sole Manufacturers, 5 CHICAGO, ILL. 


¢ ESTABLISHED 1810. Philadelphia. 8 | 
S| 


I am very much pleased with the Magazine. Intelligent, sub- 


stantial, progressive, scientific—it makes a magazine of rare merit. 


Dr. D. E. SEYMOUR, 


Calais, Maine. 


SUPERIOR Graphite Paint 


For BRIDGES, ROOFS, STRUCTURAL IRON, and all Exposed Metal or Wood Surfaces, 
Warranted not affected by heat, cold, salt brine, acid fumes, smoke or chemicals. 


Detroit Graphite Mfg. Co., “onc” 


BUCK LEA D —2t and Most Durable White Paint Manufactured. 
PEERLESS COLORS FOR MORTAR. 


SEND FOR CIRCULARS AND CATALOGUE. 
SAMUEL FREWCH & Co., 


Painters’ and Builders’ Supplies, 
ESTABLISHED 1844, PHILADELPHIA, PA. 


Best in the World. 
Only one quality. 
All Guaranteed. 
BA HS S. M.CO. ON THE BOTTOM. 
Catalogue Free STANDARD MFG. CO., Box R, Pittsburgh. 


Please sunt The Engineering Magazine when you write. 
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-RITER & CONLEY 
IRON AND STEEL CONSTRUCTION OF EVERY DESCRIPTION. 


Steel Frames, Roofs and Buildings, Columns and Girders, 
Oil Tanks and Refineries, Blast Furnaces, Steel Works, 
Boilers—All Kinds, Stand Pipes, Gas Holders, 
Large Draught Stacks, Hydraulic Flanging—ghires. 


RITER & CONLEY, Pittsburgh, Pa. 


New York Office: (Taylor Building) 39 & 4 Cortlandt Street. 


IRON BRIDGE CO. 


Bridge - and =- Structural 
Iron = Work. 


CANTON, = OHIO. 
Mississippi River Bridge—centre spans each 456 feet. 


The WINSLOW BROS. CO., 
ORNAMENTAL IRON WORK, 


368-408 CARROLL AVENUE, 
CHICAGO. 


Ornamental Iron for Buildings 44 Art Metal Work in Wrought and Cast Iron, 

Bronze, Brass and Aluminum >] Special Finishes in Bower-Barff, Bronze, 
‘ Duplex Bronze, Galvanoplastic, Enamelling and Fire-Gilt Hh Special Designs 
Submitted 


EMPIRE FIRE=-PROOFING CO., 


Manufacturers and Contractors for every description of 


Hollow, Solid and Porous T j L FE For Fire-Proof Buildings 


Pittsburgh Office: No. 814 Carnegie Building. 
Chicago Office: No.1303 Monadnock Block, Cor. Jackson & Dearborn Sts, 


ESTABLISHED 1856. 


HENRY MAURER & SON, 


Manufacturers of 


FIRE-PROOF BUILDING MATERIAL 


Of every description. Hollow Brick made of Clay for Flat Arches, Partitions, Furring, ete. 
Porous Terra-Cotta, Fire-Brick, etc., etc, 


Works, MAURER, N. J. OFFiCe AND Depot, 420 EAST 230 STREET, New Yorn. 
Send for 1894 Catalogues on “‘ Fireproofing” and ‘‘ Fire-Brick.” 


Please mention The Engineering Magazine when you write, 
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WHEELING GORRUGATING CO. 
Gilhertson’s Old Method, MANUFACTURERS OF 


Pennsyl Old Method TIN AND TERNE PLATES. 
RooFing PLate. 


Also manufacturers of the + 
celebrated brands of 


Steel and Tin Roofings. 
Patent Continuous Steel Ceilings. 


Architectural Sheet Metal Work of all Kinds. 


WRITE FOR CATALOGUE. 


Climax and Phoenix roctus Pintes. 


GUMMEY, McFARLAND&CO. New York Office: No. 83 Fulton St, 


PHILADELPHIA. 3 Offices and Warehouses: Cuicaco anp St. Louis. 
HSS > Main Office and Works: Wheeling, W. Va. 


“IT could not keep up with what is going on in the world 
without your Magazine.” 


L. M. NEWMAN, 


Cashier First National Bank, 


Chippewa Falls, Wis. 


When you wish to buy a 


STEAM OR HOT WATER 
HEATING PLANT 


’ 
send for a catalogue of ROOFING SLATE. 


Nt Write for Descriptive Circulars and Prices. 


We also make JAMES L. FOOTE, eset 
=" Steam Engines, Boilers and Machinery SLATIN N, 
NEW YORK CENTRAL IRON WORKS CO. 


M.J. O’DONNELL & Co. 


MANUFACTURERS AND BUILDERS OF 


Hydraulic, Steam and Electric Passenger 
and Freight 


ELEVATORS. 


: 34, 36 & 38 COLUMBUS STREET, 
ELECTRIC ELEVATOR ENGINE, CLEVELAND, OHIO. 


Se OF EVERY DESCRIPTION. 
SEND 76" CATALOGUE. 


Please »ention The Engineering Magazine when you write, 
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SHIT C0. 


DETROIT, MICH. 


Heating and Ventilating Engineers. 


Estimates Promptly Furnished. 


Heating of Churches, Schools 
and Large Buildings and 
Factories a Specialty. 


OFFICES IN 


Boston, Philadelphia, New York, 
Chicago and London. 


Wilks ot Waler 
Od 


BesT IN USE 
FOR ALL PuRPOSES 
HEATING AND 
HoT 
WaTER. 


ALL STEEL. 
NO COILS OR FLUES. 
ALL SIZES. 


Send for Catalogue. 


§ Wilks 


123 3. Clinton St. 
CHICACO. 
"N.S. BOUTON Pres. 


E. H. SEDGWICK 
TREAS. AND GEN. MGR. 


GE ALLUSIZES’ AND STYLES FOR EVERY POSSIBLE DUTY. 
“S@SEND FOR CATALOGUES.0@ 


34 Oliver Street, Boston, Mass. 

131 Liberty Street, New York, N. Y. 
135 North Third Street, Phila., Pa. 
16 So. Canal St., Chicago, Ill. 


75 Queen Victoria Street, London, E. C., Eng. 
21 West Nile St., Glasgow, Scotland. 

38 Wilhelmstrasse, Berlin, Germany. 

2 Kungsholmstorg, Stockholm, Sweden. 


THE BEST EXPANSION TANK | 


IN THE WORLD. 


ANTI-WASTE EXPANSION TANK. 


SELF-FILLING, 


DURABLE AND INEXPENSIVE.... 


—_manuractunco ev_HEPF KOVEN & 60., 


Orrice: 18 Spruce St., New 


WORKS: JERSEY CiTy, N. J. 


Piease mention The Engineering Magazine when you write, 
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STATES HEATER CO 
Campset AVE, DETROIT. MICH 
We — —Bosron. 


Florida, LESS Spence, 
Modern, 

Florida, Jr., 


STEAM 
BOILERS. 


Tropic, 
Tropic, Jr., 
Little Giant, 


HOT WATER 
Etc. Free! 
Boiler 


New York: 94 Centre St. _ Chicago: 84iLake St. 
. STEAM AND HOT-WATER HEATING APPARATUS 


For Public Buildings, hesidences, eto. 
OUR SPECIALTIES: 
Mercer Boiler, 
The Union Hot-Water Radiator, 
Cold’s Patent Sectional Beiter 
Mill’s Patent Safety B: iler, 
Reed’s Cast iron Radia‘“ors, 
Indirect Pin . adiators. 


CS. 
Mas, 137 Centre Street, New York. 


GENO FOR CIRCULARS, 


ta} 
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Please mention The Engineering Magazine when you write, 
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$ THE IMPROVED 


FISHKILL-ON-THE-HUDSON, N.Y 


CORLISS ” ENGINE. 


MOST EFFICIENT AND ECONOMICAL POWER IN THE WORLD. FOR 


FISHKILL LANDING MACHINE Co., 


LOSE REGULATION AND NOISELESS OPERATION IT HAS NO EQUAL. ; 
- - . 


Cable Address : Paila,”’ 


THE HAZELTO 


WATER TUBE BOILER. 


' THE BEST BOILER IN THE WORLD AND THE CHEAPEST PER 
" SQUARE FOOT OF HEATING SURFACE. 


OVER 100,000 H. P. 


SEND FOR CATALOGUE AND REPORTS OF TESTS. 


THE HAZELTON BOILER CO., 


Sole Proprietors and Manufacturers, 
GENERAL OFFICE: 


716 East 13th St., New York, U.S.A. 


Telephone Call, 1229 18th St., New York, 


New York. 


PORCUPINE 


IN USE. 


33 TO 


C. P. HAUGHIAN, 
PRESIDENT. 


F. E. CANDA 
VICE-PRESIDENT. 


C. J. CANDA, 


FROM 10 TO 2,000 LBS, WEIGHT. 


J. G. DUNSCOMB, 
TREASURER. 


Send for our book 


Insures a Warm Building 


Hundreds of testimonials showing 
these castings have proved the most sat- 
isfactory and economical for all purposes 
requiring strength and durability. 


BHROME STEEL WORKS, 


Kent Ave., Keap & ’ Y. 


both day and night, 


Economical in Fuel, 
Efficient and’ Cleanly. 


Almost Runs Itself. 


‘“‘Modern House Heating.” 


It tells the story. 


& LIDGERWOOD CO., 96 Liberty ct. New York. 


Old Colony Building, Van Buren and Dearborn Sts., 
Chicago, Ill, 
Please mention The Engineering Magazine when you write, 


197-203 Congress St., 


Boston, Mass. 
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The Largest and Most 
Complete File Works 
in the World. 


3000 Varieties 
Nicholson American 
and Extra (X F) Fine 
Files and Rasps. 


METAL WORKING MACHINERY, 


NEW AND SECOND HAND. 


Over 600 Machines in Stock. 
Send for Latest List. 


Prentiss Tool and 
Supply Company, 


62-64 So. Canal St., Chicago. 115 Liberty St. New York. 


INSULATED WIRES AND CABLES. 


TRADE MARK. 


THE OKONITE COMPANY, Ltd. 


WILLARD L. CANDEE, ? Gro. T. MANSON, Gen, Supt. 
H. DURANT CHEEVER, W. H. HODGINS, Secy. 


13 Park Row, NEW YORK. 


WE BUILD A SUPERIOR LINE 


oF PIPE THREADING 
AND CUTTING-OFF 
MACHINES, Hand or Power 
Also 
STOCKS AND DIES. 


Send for Catalogue. 


ARMSTRONG MFG. CO., 


BRIDGEPORT, CONN. ~—— — 
New York Office, 139 Centre St. a — = 


No. 1 Machine. No, 3 Machine, 
Please mention The Engineering Magazine when you write, 
PRINTED BY CLARK & ZUGALLA N.Y. 


Managers. 
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LIDGERWOOD 
CABLEWAYS 


i Hoist and convey loads 
| upto 2O0tons. Spans up 
to 2,000 feet. Designed 
with special reference 
to the demand of con- 
tractors. 


FOR THE | 
CONSTRUCTION OF 


DAMS, PIERS, 
WALLS, SEWERS, 
CANAL EXCAVATING, 
ETC, 


ENDORSED AND USED by the 
United States Government, and prom- 
inent Engineers and Contractors in all 
parts of the United States. % 


LIDGERWOOD 
CABLEWAYS 
are now in use 


in the con- 
AERIAL DUMP. struction of the Chicago 
( PATENTED. ) Main Drainage Canal. 


A very important feature is the patent Aerial Dump which — of load being 
dumped automatically in mid air. 


OVER 125 LIDGERWOOD CABLEWAYS 
SOLD AND ERECTED. 


SKETCHES.” 96 Li berty St., New York. 


Old Colony Building, Chicago. 


Please mention The Engineering Magazine when you write 
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